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August 21, 1970 


Golden Gate Bridge, Highway & 
Transportation District 
San Francisco, California 94129 


Gentlemen: 


In accordance with the Agreement of January 12, 1970, by and between the 
GOLDEN GATE BRIDGE, HIGHWAY & TRANSPORTATION DISTRICT and 
PHILIP F. SPAULDING & ASSOCIATES, INC., we are pleased to submit our 
design for a passenger ferry system and our recommendation for the optimum 
vessel design. 


The ferry system is designed primarily for commute service, however, mid- 

day, evening and weekend service have been incorporated, Consideration was 
given to the fact that the ferry system is to be part of an integrated bus and 

ferry system, the one providing feeder service to the other. In an effort to 
provide highest feasibility for the proposed system, care was exercised to 
maximize the recreational use of the ferry system. The optimum vessel design 
incorporates all known features which will be as attractive an alternate as possible 
to the private automobile. 


This report includes ship construction cost estimates, capital cost requirements, 
estimated crewing requirements, estimates for the cost of dredging and spoil 
disposal and that portion of the terminal design necessary for vessel servicing 
facilities, All regulatory agencies were consulted regarding the optimum vessel 
design to assure approval of the final design. To provide maximum flexibility 

in the implementation of the ferry system, it was designed so that service can 

be provided between San Francisco and any one of the Marin County terminals 
independently. Estimates of the minimum feasible level of service are included. 
Expected patronage growth for each route through 1980 is given. 


We trust this report satisfactorily fulfills the Agreement and look forward to 
implementation of the Ferryboat System and final design of the optimum vessels, 


Respectfully submitted, 


ZEA Ch, A.ithge 


Charles F. Heye 
President Transportation Economist 
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Introduction 


summary 


The Golden Gate Bridge, Highway & Transportation District 
contracted with Philip F. Spaulding & Associates, Inc. on 
January 12, 1970, to design a commuter passenger ferry 
system between Marin County and the City and County of 
San Francisco. The District set forth the following system 
design parameters: 


The ferry system is to operate between San Francisco in the 
vicinity of the Ferry Building and three terminals in Marin 
County. These three Marin terminals should be generally 
located in North Sausalito, Corte Madera, and in North Marin 
above Point San Pedro. Provision is also to be made in the 
systems design for possible service to Tiburon. 


The ferry system is to be designed primarily for commuter 
service. Mid-day, evening and weekend service, however, is 
important, and should be provided. Consideration should be 
given to the fact that the ferry system is part of an integrated 
bus and ferry system and that it may be more efficient to 
utilize bus schedules during certain hours of the day. Con- 
sideration should also be given to ways in which recreational 
use of the ferry may be maximized. 


in the design of the system and selection of the optimum 
vessel, maximum consideration will be given to those features 
which will attract the highest patronage. Comfort, speed, fre- 
quency and dependability of service are to be carefully con- 
sidered so as to provide as attractive an alternate as possible 
to the private automobile. 


In the course of preparing the system design, the following 
background data was correlated and analyzed for inclusion in 
this report: 


Optimum Bus System, Marin County Transit District, August 
1969. 


Feasibility. Study of San. Francisco-Marin Ferry System, 
Arthur D. Little, Inc., July 1969. 


Bay Area Transportation Report, Bay Area Transportation 
Study Commission, May 1969; Supplements I! and III. 


San Francisco-Marin Crossing, 1967, Division of Bay Toll 
Crossings, Transportation Agency, State of California. 


Statistical Data Files, Golden Gate Bridge, Highway and 
Transportation District, together with many other planning 
agencies. 


An analysis of all of this data reveals that the commuter 
vehicular traffic currently exceeds the design capacity of the 
bridge. Projected Marin County and north county population 
growth, together with the anticipated increase in bridge 
traffic, has reached a critical stage. (An immediate short term 
program must be undertaken in order to provide time for 
long range planning and financing for the ultimate solution to 
the bridge commuter traffic problem.) 


The short term program is to provide a balanced transporta- 
tion plan comprising the use of attractive commuter busses, 
together with comfortable commuter passenger ferries oper- 
ating on the waters of San Francisco Bay. 


It is the commuter passenger ferry segment of the balanced 
transportation plan that is the substance of this report. 


The ferry boat terminal locations were selected objectively 
on the basis of water and land access to the primary natural 
commuter markets. Terminal costs, together with the ability 
to integrate the ferry terminal locations with all forms of 
land transportation both present and future, played an im- 
portant role in site selection. In each case it was assumed that 
adequate free parking would be provided at each Marin 
County terminal and that a convenient feeder bus service 
would be provided for all terminals. 


The ferry Building is an ideal site in San Francisco for com- 
muters to the Central Business District and retains the flavor 
of tradition so important to Bay Area residents. 


For the Southern Marin terminal it is strongly recommended 
that a centrally located site be selected in Sausalito rather 
than North Sausalito as set forth in the work statement be- 
cause of navigational and scheduling problems related to the 
North Sausalito terminal. Corte Madera Creek either at Corte 
Madera or Larkspur best serves Central Marin commuter 
traffic. When traffic through Corte Madera Creek builds 
toward saturation, a North Marin Terminal located at Galli- 
nas Creek would symphon off the Northern Marin com- 
muters and be sufficient to warrant direct service to San 
Francisco. This report presumes that commuters from 
Tiburon will continue to be served by Harbor Carriers. A 
terminal has been included at Tiburon, however, for provid- 
ing mid-day service during the Bay Circle Cruises. 


By updating all of the background data, traffic projections 
were prepared for all terminal sites balanced by level of serv- 
ice, transit time and passenger comfort. 


(continued on page 8) 


Operating costs were analyzed for eleven different types of 
vessels ranging in speed from 15 knots to 35 knots and from 
three hundred to nine hundred and seventy-six passengers. 
All marine modes were considered including surface effect 
vessels, hydroski vessels, catamarans and hydrofoils. 


For the Southern Marin service (Sausalito) two vessels, the 
M.V. Golden Gate (now in operation) and a similar type 
vessel will adequately handle the ferry commuter traffic 
projected for the next ten years. 


Initially Central Marin (Corte Madera Creek) will require five 
25 knot vessels 165 feet long carrying 636 passengers 
specially designed for the service. By 1975 a sixth vessel will 
be required and by 1977 service from Gallinas Creek by two 
Boeing 929 hydrofoils should be instituted. Should the serv- 
ice out of Corte Madera Creek build faster than anticipated, 
hydrofoil service out of Gallinas Creek can be accelerated. 


This study projects that initially 5,169 daily commuters each 
way will use the Golden Gate Commuter Ferry System. By 
1980 the system will build until it accommodates 9,194 daily 
commuters each way. Initially the proposed terminal to term- 
inal transit time would be 30 minutes from Sausalito and 40 
minutes from Corte Madera Creek. During the off peak 
period in mid-day two Corte Madera Creek vessels would 
engage in a Bay Circle Cruise or omnibus service from San 
Francisco stopping at Sausalito, Tiburon, Corte Madera and 
return with stop-over and transfer privileges to following ferry 
boats or to the optimum bus system. 


It is estimated that the entire system can be implemented for 
$17,145,000, which includes vessels, dredging and floats and 
modest shore side terminal development. 


On the basis of a 50¢ each way commuter fare and a $2.00 
Bay Circle Cruise fare, the Golden Gate Commuter Ferry 
Boat System will cover all operating costs and show a net 
income of approximately $250,000. 


Goal 


The challenge to transportation designers is more than creat- 
ing systems that are safe, efficient, and economical. Rather 
than designing strictly low cost systems, modern technology 
should be employed within the framework of community 
goals, pride, heritage, environs and available funds to best 
serve the needs and desires of those who will benefit from the 
service. Funds must be employed in combination with 
natural resources to achieve a constructive environmental 
design. 


The goal of this study is to design a viable passenger ferry- 
boat system as a key component of the total transportation 
complex serving the Golden Gate Corridor and to 
recommend the optimum vessel design for the system. This 
key will integrate existing and future land transportation 
modes with modern water transit while maximizing the use 
of San Francisco Bay’s natural topography and beauty. 


This system is primarily designed to serve commuters. It 
would enhance recreational opportunities for the bay area 
and provide both visitor and residents with a unique chance 
to enjoy the beautiful scenery of the Bay. 


The opportunity exists to attain the goal of commuter and 
bridge relief with minimum amount of community disrup- 
tion. These modern ferryboats may in time symbolize San 
Francisco Bay as the bridge does the Golden Gate. 


Market 


for 
Ferryboat Service 
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Market Analyses 


Streams of people, like those of water, seek routes of least resistance. Diver- 
sion is accomplished by impeding the existing flow or by providing new 
channels. At times the stream of people crossing the Golden Gate Corridor 
flows smoothly. At other times the periodic flood exceeds the design 
capacity and the flow is retarded, often brought to a stand-still. Larger or 
additional channels are urgently needed. 


To provide significant relief to the main Corridor during peak periods, new 
channels must be sufficiently attractive to divert meaningful portions from 
the main stream without undue cost. Such attractiveness can be achieved by 
providing savings in time and money, increased comfort and convenience and 
more reliable and dependable service. 


Although similar in many respects, there are major differences between the 
flow of water in stream beds and the flow of people. Streams of people are 
multi-directional; cross currents require complicated treatment, fluctuation 
in flows vary more frequently and violently, personal habits have greater 
bearing, etc. The weekday fluctuation of people driving across the Golden 
Gate Bridge is illustrated. The disproportionate weekday morning and even- 
ing peaks flood the Corridor and retard the flow for ever-increasing periods 
of time. 


Weekend traffic through the Corridor and over the Bridge present a different 
set of problems, especially on Sundays and major holidays. The Sunday peak 
problem, for example, differs considerably from the weekday commuter 
problem in size, frequency, cause and solution. These differences require and 
receive separate treatment. 
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Commuter Origins 


Ninety-four percent of current Golden Gate 
Corridor commuters reside in Marin County. 
Their homes fill the valleys and flow up the 
ridges of a relatively narrow strip of land 
situated in the eastern third of the County. 
Marin County and its adjacent areas are 
divided into population clusters by these 
topographical boundaries. For the purpose 
of this study, Marin County will be divided 
as North, Central and South, with South 
comprising the subdivided markets: Tiburon 
Peninsula, and Sausalito/Mill Valley. 


Commuters living in these population clus- 
ters form the natural market for transporta- 
tion to and from San Francisco. The orienta- 
tion map shows these clusters and principal 
transportation arteries. 


Since 1955 Marin County commuter traffic 
has tripled in volume and is expected to 
double again by 1985. Population projec- 
tions for the next 50 years show North Mar- 
in replacing Central Marin as most populous 
and, in turn, generating the most San Fran- 
cisco bound commuters. 


Sonoma and Napa Counties, north of Marin, 
currently contribute about six percent of the 
Golden Gate traffic. Similar in many respects 
to Marin County, they are destined to feed a 
greater number of commuters through the 
corridor in the future as they develop. 


Distribution of San Francisco Bound 


Commuter Trip Origins by Census Tract 


eSounrce: 


Marin County Transit District 


Mill Valley 
G-26-28 


Sausalito 
H-29-31 


Tiburon 
Belevedere 
F-23-25 


A 


Originations 


Sonoma/Napa 
Northwest 
Northeast 


Lucas-Gallinas 
Valley 


Total. Northern 
Marin/Sonoma/Napa 


San Geronimo 
Valley 


San Rafael 

Ros Valley 

Total : Central Marin 
Tiburon 

Sub Total: Tiburon 
Mill Valley 
Sausalito 

West Marin 


Sub Total: Mill Valley 
Sausalito 


Total: Southern Marin 


Sub Total: Marin County 


Grand Total: 
Marin/Sonoma/Napa 


1968 1972 
Estimated Percent Estimated 60% to CBD ToCBD Primary | 
Commuters Total Commuters & O-CBD (80%) Market 
1,900 6.0 2,100 1,260 1,008 1,120 
(0) 0.0 000 000 000 000 
2,710 8.5 2,975 1,785 1,428 1,587 
3,740 Wise 4,095 2,457 1,966 2,184 
8,350 26.2 9170 5,502 4,402 4891 
260 0.8 280 168 134 149 
3,860 12.1 4,235 2,541 2.033 2259 
8,360 26.2 9,170 5,502 4,402 4,891 
12,480 30.1 13,685 8,211 6,569 7,299) 
3,440 10.7 3,745 2,247 1,798 ilskevre 
3,440 10.7 3,745 2,247 1,798 eo 
5,060 15.8 5,530 3,318 2,654 2,949 
2,500 78 2,730 1,638 1,310 1,456 
100 0.3 105 63 50 56 
7,660 23.7 8,365 5,019 4,014 4,461 
11,100 34.4 12,110 7.266 5,812 6,458 
30,030 94.0 32,865 19,719 US R775) 17,528 
31,930 100.0 34,965 20,979 16,783 18,648 


‘Primary Market; Commuters to Central Business District + 10% to Outer Central Business District 


is 


Marin County Population and Commuters to San Francisco 


Population Projections to 2020 


Estimated Commuters as Percent Projected Percent Projected % Total Change in 
District 1969 Percent Commuters Percent 1969 Total Marin Population Total Projd. Population Projected Relative 
(1960 Census Tract) Population 1969 Total 1969 Dist. Pop. Commuters Growth 2020 Growth 2020 Population !mportance 
Northwest (33) 1,192 0.6 0.0 0.0 47.435 rdZ9 48 627 8.0 +7.4 
Northeast (Novato) (1-5) 33,641 16.3 2,710 8.1 9.0 122,240 30.3 155,881 25.6 +9.3 
San Rafael (6-12) 58,585 28.4 7,600 13.0 25:3) 56,779 14.1 115,364 18.9 9.5 
San Geronimo (13) + 
Upper Ross Valley (14-18) 34,735 16.9 5,130 14.8 17.1 34,819 8.6 69,554 11.4 +55 
Lower Ross Valley (19-22) 24,135 11.7 3,490 14.5 11.6 9,249 2S 33,384 55 6.2 
Mill Valley-Sausalito 
(26-28) (39-31) 31,870 15:5 7,560 PRY 25.2 53,902 13.4 74,634 12.3 3.2 
West Marin (32) 6,720 she) 100 125 0.3 67,714 16.8 85,772 14.1 +10.8 
Tiburon (23-25) 15,144 74 3,440 22.7 YS) 10,770 2! 25,914 4.3 -3.1 
TOTALS 206 022 100.1 30,030 14.6 100.0 403,108 100.1 609,130 100.1 
Sources: Marin County Planning Department 
Marin County Balanced Transportation Program 
Marin County Transit District 
Population and Commuter Projections 
Marin and Sonoma Counties 
Marin County Sonoma County Total 60% to 
Year Population! Commuters? Population? Commuters? Commuters? CBD—OCBD® 
1969 206,022 30,030° 223,000 1,900° 32,200 19,393 
(31,000)? 
1972 231,747 33,010 259 347 2,090 35,000 21,000 
1980 336,300 46,230 317,150 2,925 49,155 29,493 
(47,000)2 
1990 429,500 71,793 403,000 4,542 76,335 45,801 
(72,000)2 


ee eeee yarn yan nny nnn nn nn 


1 Marin County Planning Department 

2 Sonoma County Select Citizens Committee, 1968 
3 Bay Area Transporation Study Commission, ‘69 
4 Spaulding & Associates Estimate 

5 Marin County Transit District 
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Analysis of Tiburon Ferry Survey 


Findings from an analysis of the responses to the Bridge 
Survey of ferryboat patrons during January of this year are 
given. The destination distribution from this analysis shows 
clearly that the prime market for future Central Business 
District and the Outer Central Business District. The remain- 
der of this market analysis dealing with commuters therefore 
concerns itself with this primary market. 


Questionnaires distributed 350 100.0% 
Questionnaires returned Sil 91.7% 


Distribution: 7:00 and 8:20 a.m. trips from Tiburon to San 
Francisco on two succeeding days in January, 1970. 


Commuter Originations: 


Corte Madera and North 10.51% 16.24% 
Mill Valley 5.73% 

Strawberry Point 3.82% 

Tiburon 55.41% 83.75% 
Belvedere 24.52% 

Destinations: 

Central Business District 87.90% 

Outer Central Business District 10.83% 

Other San Francisco 1.27% 


Arterials used between Ferry Building and Destinations 


Per Cent of Total - 
88-89% walked 
9% public transportation 


Per Cent of Central Business District Destinations only - 


93% walked 
7% public transportation or privately owned automobiles 


Distribution of Questionnaires Returned (1) by Census Tract 
and (2) Compared to Marin County Transit District Origin- 
Destination Survey, 1968. 


CBD 
Census 1968 1970 
Tract M.C.T.D. Tiburon 
393 4.57% 2.54% 
394 10.06% 11.96% 
395 10.95% 9.78% 
396 1.85% 2.54% 
27.43% 26.82% 
21 25.48% 25.36% 
22 12.37% 11.59% 
235 10.82% 9.78% 
24 8.21% 3.26% 
56.88% 49.99% 
eye 3.43% 1.81% 
401 6.03% 9.78% 
402 6.64% 10.87% 
16.10% 22.46% 
100.41% 99.27%t 
Within 10 minute walk 
to/from Ferry Building 
32% 35% 
Within 20 minute walk 
to/from Ferry Building 
68% 65% 


*Central Financial District 
** Area Being Redeveloped 
tError due to rounding 
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Destinations 


Of the total number of weekday commuters entering San 
Francisco through the Golden Gate Corridor, approximately 
60 per cent are destined to an area lying east of Van Ness 
Avenue and north of Howard Avenue. Of this 60 per cent, 
approximately 80 per cent are destined for the Central Busi- 
ness District, bounded roughly by Howard Avenue on the 
south, Powell on the west, Pacific on the north, and the 
Embarcadero on the east. The larger area is referred to as the 
Outer Central Business District. 


The number of Marin/Sonoma/Napa commuters to San Fran- 
cisco’s Central and Outer Central Business Districts will in- 
crease at a more rapid rate than shown in the previous illus- 
trations. Current developments in San Francisco bear this 
out. Since 1950, for example, San Francisco’s commercial 


growth has occurred at a more rapid pace than residential or 
industrial growth. Residential growth has all but stagnated. 
The continuing growth of business in San Francisco is con- 
centrated in commerce, trade, banking, finance, business serv- 
ices, tourism, and related areas. Headquarters for these activi- 
ties are concentrated principally in the Central and Outer 
Central Business District. Many national and international 
firms have located, or plan to locate, headquarters in this 
area. 


With its own population growth at a near stand-still, San 
Francisco will have to draw even more heavily on commuters 
to fill the newly created jobs. The interdependence of San 
Francisco with the several Bay Area counties will increase. 


Physically, Downtown San Francisco is undergoing exciting 
and extensive changes. Two very significant re-development 
programs, the Golden Gateway and the Yerba Buena Centers, 
are bringing additional office buildings, hotels, restaurants, 
high-rise apartments, theaters, convention facilities, shops, 
and landscaped parks to the downtown area. Many plans are 
under consideration for developing the waterfront from the 
Ferry Building to Fisherman’s Wharf. All of these develop- 
ments have and will create additional employment. 
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84 % OF C.B.D. 
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98 % OF C.B.D. 
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Commuter Arterials 


The plan map shows the various transporta- 
tion modes available between the Ferry 
Building and the Central Business District. 
The most popular and often fastest is walk- 


ing. 


Personal checks showed that 98 percent of 
the Central Business District destinations can 
be reached by a 20 minute walk, 84 percent 
within 15 minutes, and 32 percent within 10 
minutes. 


Ferryboat and M.U.N.1. operators can 
mutually benefit by taking advantage of 
morning and evening directional flow. 
M. U.N. |. officials have pledged fullest co- 
operation in providing adequate feeder serv- 
ice for ferryboat commuters. 


Concurrent with the redevelopment of 
downtown San Francisco are improved 
transportation facilities and services. 
B. A. R. T. will have stations along Market 
Street, between Davis and Drum Streets, at 
Powell Street, and the Civic Center. 
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Potential Diversion 
to Ferryboat Service 


Further refinement of the commuter market 
analyses is necessary to determine what por- 
tion of the total market might be diverted to 
a ferryboat system in the future. Using the 
proposed terminals found best suited for a 
ferryboat system, isometric travel time lines 
were drawn from each. Intersections of 
equal isometric time lines from neighboring 
terminals served to delineate the boundaries 
between adjacent market areas served by 
particular terminals. The ends of the lines 
have been extended to encircle a particular 
market. 


40 Minute Block Time 


40 Minute Block Time 


35 Minute Block Time 


Os 30 Minute Block Time 


Water Distance 
Between San 
Francisco and: 


Service Speeds in Knots 


i A) Ay st 8B 


Block Time in Minutes 


Gallinas Creek 
16.5 N. Mi. 

(+5 minutes to 
Route 101)?/ 


Corte Madera Creek 
e225 NSM 
Tiburon 


5.6 N. Mi. 


North Sausalito 
7.5 N. Mi. 


South Sausalito 
5.5 N. Mi. 


Travel Time and Cost Comparison 


The next step was to hypothesize on ferryboat service which 
would be sufficiently attractive to divert significant numbers 
of commuters. Note the comparison of travel times (block) 
and cost; via private automobile, Greyhound bus, and the 
proposed Optimum Bus System between Marin County ter- 
minal areas and the San Francisco Ferry Building. These are 
contrasted with ferryboat block times at various speeds. This 
comparison indicates that ferryboat service should at least 
equal or better service times via bus wherever practical. 


1. Ferryboat Block Time includes: transfer time, cast-off, 
maneuver, accelerate to service speed, decelerate to service 
speed, maneuver, dock and transfer time. 


Five minutes is added to the Gallinas Creek block time to 
provide a comparable block time to those given for the other 
transport modes. This five minute access time to or from the 
junction of Highway 101 and Lucas Valley Road assumes an 
adequate access road. 


Via Ferryboat 1 Greyhound Bus 2 


Optimum Bus System 3 | Private Automobile 4 


Fares in ¢’s Fares in ¢é’s | Average | RT Cost 

Commuter- Commuter- Driving in ¢’s 
Regular Regular Time in | Lo Estimate 

Commuter- Commuter- | Minutes | Hi Estimate 


Regular Regular 


78-105¢ 62-85¢ 300¢ 
156-189¢ 124-153¢ 920¢ 
67-85¢ 57-70¢ 240¢ 
134-153¢ 114-126¢ 612¢ 
73-100¢ 57-70¢ 278¢ 
146-180¢ 114-126¢ 702¢ 
50-70¢ 42-60¢ 210¢ 
100-126¢ 83-108¢ 456¢ 


2. Greyhound Bus service: The scheduled times, round trip 
and one way commuter and regular fares are derived from the 
published tariff in effect on March 15, 1970. 


3. Optimum Bus System: Based upon data supplied by the 
Marin County Transit District and Marin County Balanced 
Transportation Program. 


4. Private Automobile: Travel time is based on data supplied 
by Marin County Balanced Transportation Program, the Foley 
Study of 1967, observed times, and commuter reports. The 
times given assume a normal flow of traffic, no accidents or 
traffic jams. Travel costs are expressed in cents. Low estimates 
approximate “out-of-pocket” or marginal cost and are based 
upon 3¢/mile + 50¢ bridge toll + $1.00 all-day parking. High 
estimates approximate ‘fully allocated cost’’ or “‘average 
total cost’’ and are based on 15.4¢/mile + 50¢ bridge toll 
+ $1.00 all-day parking. Both high and low cost estimates are 
considered conservative. 
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Model | 
1972 Market 


Commuters 


Daily 


A. Northern Marin 
B. Central Marin 


Total A+B 


C. Southern Marin 
1. Tiburon 


2. Sausalito/Mill Valley 


Total Southern Marin 


Total A+B+C 


Commuters + 


Non-Commuters 


g a Service Assumptions 
Oo Vessel Type and Speed 

S e g Block Time 

See Service Intervals, Peak Period 
{ocr One Way and Round Trip Fares 


Via Corte Madera Creek 
20 knot hi-speed displacement 
45 minute block time 
30 minute intervals 
75¢ OW $1.50 RT 


Via Tiburon '/ 
15 knot displacement 
30 minute block time 
30 minute intervals 


50¢ OW $1.00 RT 


Via North Sausalito 2/ 
20 knot hi-speed displacement 
35 minute block time 
35 minute intervals 
50d OW $1.00 RT 


Via South Sausalito 2/ 
15 knot displacement 
30 minute block time 
30 minute intervals 
50¢ OW $1.00 RT 


Ww Report based upon Commuter service to Tiburon being provided by Harbor Carriers. No change in the existing service is contemplated. 


2h AM & PM Commuter Service to both North and South Sausalito. Mid-day service to South Sausalito only with parking being provided at North Sausalito. 


Demand Models 


Following the comparison of travel time via the alternative 
modes of transport, four hypothetical demand models were 
constructed to determine diversion quantities under various 
assumptions regarding ferryboat travel time, service fre- 
quency, various combinations of craft, and fares. The 
frequency of service for all models was determined auto- 
matically by the number and size of vessels required to 
accommodate the peak periods. 


Model | 


This model is based on a 50¢ fare for service between San 
Francisco and Southern Marin terminals similar to that 


established by the Bridge when operating the Tiburon ferry. 
A 75¢ one way fare has been used for the Central Marin 
service which is comparable to commuter bus fare for that 
area. 


The service assumptions have been based on the use of con- 
ventional craft with speeds of 15 knots for South Sausalito 
service and 20 knots for North Sausalito and Central Marin 
Service. North Marin would be accommodated through the 
Central Marin terminal. 


Patronage estimates have been based on the operation of the 
Tiburon ferry. This experience shows that 25 percent of the 


Model Il 
1972 Market 


Commuters 


os 
‘G 
(an) 


A. Northern Marin 
B. Central Marin 


Total A + B 


C. Southern Marin 
1. Tiburon 


2. Sausalito/Mill Valley 


Total Southern Marin 


TotalA+B+C 


1/ 


2/ 


Tiburon commuters were diverted to the ferry system. Week- 
day noncommuters were on a 1 to 5 ratio. Weekend and 
holiday traffic increased by: Saturdays 160%, Sundays 250% 
and Holidays 300%. The ratio of adults to children was 9 to 1 
on Weekdays and 2 to 1 on Weekends and Holidays. 


Tiburon is situated on a peninsula offering advantage to the 
ferry system when compared to other transportation modes. 
For this reason a 20% diversion factor has been used for all 
systems in this study. 


This model formed the base demand for Systems III a & b, 
IVa&b, Va& b, Via, b & cand Vil a & b, with adjust- 


ments. 


Commuters + 


Non-Commuters 


Service Assumptions 


Vessel Type and Speed 

Block Time 

Service Intervals, Peak Period 
One Way and Round Trip Fares 


Annual Gross 


Revenue in 
Thousands 


Via Corte Madera Creek 
25 knot hi-speed displacement 
40 minute block time 
20 minute intervals 
50¢ OW $1.00 RT 


Via Tiburon '/ 
20 knot hi-speed displacement 
20 minute block time 
30 minute intervals 
50¢ OW $1.00 RT 


Via North Sausalito 2/ 
20 knot hi-speed displacement 
35 minute block time 


35 minute intervals 
50¢ OW $1.00 RT 


Via South Sausalito 7/ 
20 knot hi-speed displacement 
20 minute block time 
30 minute intervals 
50¢ OW $1.00 RT 


Report based upon Commuter service to Tiburon being provided by Harbor Carriers. No change in existing service is contemplated. 


AM & PM Commuter Service to both North and South Sausalito, Mid-day service to South Sausalito only with parking being provided at North Sausalito. 


Model II 


This model differs from Model | in that one way fare 
between Central Marin and San Francisco was reduced from 
75¢ to 50¢. 


Service to Central Marin was improved by the use of 25 knot 
vessels and South Sausalito with 20 knot vessels. The service 
to North Sausalito remained the same. 


Higher patronage projections were derived from both the 
Tiburon experience and the A. D. Little Study. This model 
formed the base demand for System | a and Systems | b and 
Il a & b with adjustments. 
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Service Assumptions 


Model III 


1972 Market 


Vessel Type and Speed 

Block Time 

Service Intervals, Peak Period 
One Way and Round Trip Fare 


Commutters 
Commuters + 
Non-Commuters 
Annual Gross 
Revenue in 000’s 
Spaulding Estimate 
Annual Gross 
Revenue in 000’s 
A. D. Little 


= 
‘® 
a 


A. Northern Marin Via Gallinas Creek 
35 knot advanced marine system 
40 minute block time 
15 minute intervals 
75¢ OW $1.50 RT 
B. Central Marin Via Corte Madera Creek 
35 knot advanced marine system 
30 minute block time 
10 minute intervals 
75¢ OW $1.50 RT 
C. Southern Marin Via Tiburon '/ 
35 knot advanced marine system 
20 minute block time 
20 minute intervals 
75¢ OW $1.50 RT 


1. Tiburon 


2. Sausalito/Mill 
Valley 


Via North Sausalito 2/ 
35 knot advanced marine system 
25 minute block time 
20 minute intervals 
75¢ OW $1.50 RT 


Via South Sausalito 2/ 
35 knot advanced marine system 
20 minute block time 
20 minute intervals 
75¢ OW $1.50 RT 


Total Southern Marin 


TotalA+B+C 


1/ 
Report based upon the Commuter service to Tiburon being provided by Harbor Carriers. No change in existing service is contemplated. 


eRe 
“AM & PM Commuter Service to both North and South Sausalito, Mid day service to South Sausalito only with parking being provided at North Sausalito service to 
South Sausalito only with parking being provided at North Sausalito. 


Model II 

This model together with Model IV is a modified version of systems craft with speed capabilities of 35 knots or better. 
the North, Central and South Marin service developed in the One way fares between all Marin terminals and San Francisco 
A. D. Little study. were assumed to be 75¢. Patronage estimates were based 


upon commuters destined only to the Central Business District 
(90 percent) and adjacent areas of the outer central business 
All service is considered to be provided by advanced marine district in San Francisco (10 percent). 


Model IV 


1972 Market 


Commuters 
Commuters + 
Non-Commuters 


Daily 


A. Northern Marin 


B. Central Marin 


C. Southern Marin 


1. Tiburon 


2. Sausalito/Mill 
Valley 


Total Southern Marin 


Total A+Bt+C 


Service Assumptions 


Vessel Type and Speed 

Block Time 

Service Intervals, Peak Period 
One Way and Round Trip Fares 


Spaulding Estimate 
Revenue in 000’s 


Revenue in 000’s 
A. D. Little 


a 
e 
oO 
© 
= 
= 
¢ 
< 
$ 


« | Annual Gross 


Via Gallinas Creek 
35 knot advanced marine system 
40 minute block time 
12 minute intervals 
50¢ OW $1.00 RT 


Via Corte Madera Creek 
35 knot advanced marine system 
30 minute block time 
6 minute intervals 
50¢ OW $1.00 RT 


Via Tiburon '/ 
35 knot advanced marine system 
20 minute block time 
20 minute intervals 
50¢ OW $1.00 RT 


Via North Sausalito?’ 
35 knot advanced marine system 
25 minute block time 
20 minute intervals 
50¢ OW $1.00 RT 


Via South Sausalito 2/ 
35 knot advanced marine system 
20 minute block time 
20 minute intervals 
50¢ OW $1.00 RT 


Report based upon Commuter service to Tiburon being provided by Harbor Carriers. No change in the existing service is contemplated. 


AM & PM Commuter Service to both North and South Sausalito. Mid-day service to South Sausalito only with parking being provided at North Sausalito. 


Model IV 


The service assumptions for this model are the same as Model 
I{lexcept that the one way fare has been reduced from 75¢ to 
50¢. 


These four demand models collectively provide a spectrum of 
reasonably realistic commuter patronage estimates based 
upon variations in service offered and fares charged. 
Although inherently not perfect, they reflect as realistically 


as possible what probably will occur under certain assump- 
tions. Under a later section, ‘System Design,’’ these four 
demand models will be used as a basis to evaluate various 
ferryboat candidates. The candidates will be tested in a 
variety of combinations and operated within the design 
parameters of the four demand models to determine the best 
candidate combination or combination of candidates, all 
things considered. 
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tL Te Santa Rose 


VALLEY FORD 


Destinations via water Destinations via water 3 feeder sys. 
1. Sausalito 9. Treasure Island 17. Mt. Tamalpais 
2. Tiburon 10. Jack London 18. Muir Woods 
3. Paradise Park 11. Point Bonita 19. Sam Tayor Park 
4. Angel Island 12. Stinsons Beach 20. Marin County Civic Center 
5. Alcatraz 13. Bolineas 21. San Francisco Int’! Airport 
: 6. McNears Beach 14. Drakes Bay 22. Oakland Int’! Airport 

Dillons Beach 7. San Rafael 15. Point Reyes 

8. Mare Island 16. Fishermans Wharf 
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Recreational Weekend 
and Off-Peak Market 


Noted earlier, this analysis deals primarily with the treatment 
of the Golden Gate corridor commuter problem. Typically, 
commuters peak in the mornings and in the afternoons. When 
Capacity is provided to serve these daily peaks, a large portion 
of that capacity often remains idle during the off-peak per- 
iods and on weekends. Idle capacity is expensive and causes 
the average total cost of providing commuter service to be 
costly. Normally, when transit fares are raised to recover the 
cost of this idle capacity, transit passengers are diverted to 
alternate modes of transport. Revenues from the higher fares 
usually total less than before. Revenues obtained from in- 
creased utilization of the off-peak transit capacity actually 
reduce the cost of providing commuter service. 


The Bay Area provides an excellent opportunity to find alter- 
nate uses for ferryboat capacity during off-peak weekday 
periods and on weekends. For example, ferryboats not re- 
quired for regular service during the off-peak periods might 
be employed to serve tourists visiting the Bay Area. Unfortu- 
nately, too little research is available regarding this portion of 
the tourist market to make an accurate forecast of its poten- 
tial. This deficiency becomes more significant when one con- 
siders that tourists visiting San Francisco alone exceed two 
million annually. For the Bay Area, the annual total of tour- 
ists is much greater. 


There are a few sources that provide some information per- 
tinent to the potential of tourist use of ferryboats. The Ar- 
thur D. Littlhe Company conducted a study of the impact of 
The Port of San Francisco on the city, its future, and the 
potential of its northern waterfront in 1966. This study re- 
vealed that a bay cruise was the most preferred activity of 
both the first time visitors (57%) and repeat visitors (49%). 
Fisherman’s Wharf was indicated as the number two attrac- 
tion at the time. In its 1969 ferry feasibility study, Little 
estimated that 2,000 tourists would patronize a Bay ferry 
system on Saturdays and Sundays. 


The Sunday Travel Survey conducted by the Golden Gate 
Bridge on October 5, 1969, is a second source. This survey 
provides significant information about the weekend travel 
habits of people residing in the Bay Area. The survey sample 
was taken between 4:00 and 10:00 p.m., covering the com- 
plete southbound peak travel period. Response to the survey 
was far above average. Thirty-three and one half percent of 
the total number of vehicles crossing the bridge during the 


survey period were represented. Of this 54 percent resided in 
San Francisco County, 78.5 per cent resided in counties sur- 
rounding the Bay and 21.5 percent, represented occupants 
residing beyond counties surrounding the Bay. This high per- 
centage of ‘‘local’’ residents was borne out by the fact that 
77.9 percent began their journey on the same day as the 
survey, 43.2 percent that morning and 43.7 percent that after- 
noon. 


Of the nine primary purposes for taking the Sunday trip 
(October 5), a ferryboat service might have been used in 
whole or in part for all purposes with the possible exception 
of overnight camping (rated third) in that automobiles would 
probably have been required to transport gear to the camp- 
sites. When asked how often weekend travel to or through 
Marin County was made, the response was quite high for 
both summer and winter periods. 


35.6% Summers 21.6% Winters 
55.6% Summers 37.2% Winters 
73.1% Summers 56.4% Winters 


Most Weekends 
Two or More per Month 
One or More per Month 


Regarding ‘‘Comments and Suggestions Repeated Most Of- 
ten,” it is interesting to note that ferries ranked second, 
showing more than twice the interest for ferries than that 
shown for rail rapid transit, a second crossing, or bus rapid 
transit. 


In addition to those places visited by the Sunday traveler 
with normal off-peak scheduling, other weekend destinations 
and activities might be served by idle boats. These destina- 
tions in conjunction with bus service might include: Marin 
Civic Center, (a Frank Lloyd Wright masterpiece), and the 
Mill in Mill Valley. 


Potential Direct Water Service to: 

Alcatraz Island Petaluma River to Petaluma 
Treasure Island Fisherman’s Wharf 

Mare Island Jack London Square, Oakland 
Paradise Beach Park Stinson Beach 

McNear’s Beach Bolinas 


Evening and moonlight cruises might also prove to be a valu- 
able market. Food and beverage service should be a valuable 
asset to weekend and off-peak market as well as daily com- 
muter traffic. 
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Tiburon Experiment/Saturday and Sunday 


The Bridge District’s experimental operation of the Tiburon 
ferry proved to be a most valuable source of information. 
Shown is the relationship between weekday commuter travel, 
off-peak weekday travel, and weekend travel on Saturdays 
and Sundays. 


The Sunday service was a success from its beginning, January 
18, 1970. The change in fares from 75¢ to 50¢ occurred 
before the commencement of the Sunday service so there is 
no way to measure its effect. Knowledge of the service 
resulting from very favorable newspaper stories was the most 
significant factor contributing to its immediate success. 


Sunday passengers included both out-of-town tourists and 
local residents. Most were dressed quite informally and 
many had picnic baskets and cameras. Included were dating 
couples, families with babies in strollers, and pets with 
their masters. 


Saturday service was being offered before and after the fare 
change. It would appear that the change in fare did have an 
effect on patronage, but the big upsurge in Saturday 
patronage more probably resulted from increased knowledge 
accruing from the newspaper publicity. 


It is difficult to differentiate between the effect of the fare 
change and the increased publicity on the numbers of 
off-peak weekday passengers during the Tiburon experiment. 
The Optimum Bus Study reported that this market appeared 
more elastic than the commuter market. The Little sub- 
survey of housewives determined that fares were the over- 
riding consideration for non-commuters. Even though both 
the fare change and the increase in newspaper publicity oc- 
curred almost simultaneously, it is believed that the publicity 
had a greater effect on the increased patronage than did the 
fare change. 


Although the available information on the off-peak and 
weekend market for ferryboat service is inadequate, there is 
sufficient evidence to indicate a sizable market. The im- 
portance of this market in relation to ferryboat utilization 
and cost cannot be overly emphasized. 
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System Components 


The primary components of a commuter passenger ferryboat 
system include terminals, water routes, and vessels. Terminals 
provide entry and exit funnels for passengers, water routes 
connect the terminals, and the vessels provide the transporta- 
tion. These three components are the inseparable links in a 
system. Each must be designed to function as a part of the 
entire system. It is only for analytical purposes that each 
component is individually discussed. 


Terminal Sites 


The Golden Gate Commuter Ferryboat System will be a 
component of the total transportation system serving the 
Golden Gate Corridor. The total system includes the pro- 
posed Marin County Rapid Transit System and other public 
transport, the street and highway system, as well as privately 
owned automobiles, each contributing to form a complex 
transportation system. 


Every effort has been directed toward fitting the proposed 
Ferryboat System into the total system. The scope of this 
study, however, is limited to the water/land interface at each 
terminal. The terminal design beyond this is to be treated by 
others. Nonetheless, all possible factors affecting the total 
design of each terminal have been duly considered in this 
study. 


Twenty-one terminal sites were impartially evaluated against 
a rigid selection criteria. First consideration was given to the 
regional and community goals established by: 


Golden Gate Bridge, Highway and Transportation District 
Bay Area Conservation and Development Commission 
Bay Area Transportation Study Commission 


San Francisco Planning Department 
Port of San Francisco 

San Francisco Chamber of Commerce 
Marin County Planning Department 
Marin County Balanced Transportation Program 
Marin County Transit District 

Marin County Flood Control 

U.S. Corp of Army Engineers 

City of San Rafael 

City of Larkspur 

City of Corte Madera 

City of Tiburon 

City of Sausalito 


For each available site, consideration was given to its present 
and potential development, physical characteristics, and 
accessability to passenger origins and destinations. Physical 
characteristics included: terrain; surface and subsurface struc- 
ture, age, compactness, stability, drainage, elevations, and 
weight bearing capabilities; usable area, relative construction 
costs, and accessability to utility and other services. Present 
and potential passenger accessability to and from site 
candidates via existing and proposed land transport, relative 
costs of improvements, and potential intermodal integration 
were vital considerations. Available space for parking lots, 
private automobile ‘‘pick up’’ and “drop off’’ locations, 
terminal and ancilliary buildings, and joint operation with 
other public modes of transportation were considered. The 
foregoing was weighed against the water distance to San 
Francisco, the proximity of the site to deep water, the 
amount and cost of necessary dredging and spoil disposal, 
climatic conditions affecting ferryboat operations, existing 
and potential waterway traffic, and potential joint sponsor- 
ship of waterway, harbor and terminal improvements. 


Terminal Site Candidates 


Petaluma River at Highway 37 crossing 

Black Point 

Bel Marin Keys 

oN ew North Branch of Gallinas Creek at 

~— \ \ i eae: railroad crossing 

b Gallinas Creek, mouth, north bank 

Gallinas Creek mouth, south bank 

McNear’s Beach 

San Rafael Creek mouth, south bank 

Marin Rod & Gun Club 

San Quentin 

Hutchinson Co., Corte Madera Creek, 

north bank, Larkspur 

12. Heerdt property, Corte Madera Creek, 
south bank, Corte Madera 

13. Muzzi property, San Clemente Creek, 
north Bank 

14 San Clemente Creek, south bank 

15. Paradise Cay 

16. Paradise Beach County Park 

17. Tiburon Harbor 

18. Mill Valley Harbor 

19. Marinship property, north Sausalito 
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North Marin 


Gallinas Creek: 


Of all the prospective ferryboat terminals sites examined 
north of San Pedro Point, Site 5 located at the mouth of 
Gallinas Creek, on the north bank, showed the greatest 
potential for serving the Northern Marin, Sonoma and Napa 
commuter market. Title of this property rests in the name of 
Jordon K. Smith et. al. The site is situated behind levees and 
appears to fit within the stated policies of The Bay 
Conservation and Development Commission. BCDC _ has 
designated this particular site as a waterfront park and has 
indicated that a ferry would be desirable. 


The market area to be served through this terminal may in 
time generate more commuter passengers for the ferry system 
than the other market areas combined. The Marin County 
Planning Department population forecasts bear this out. 
Syphoning these commuters away from Route 101 above the 
congested areas in and around San Rafael would do much to 
relieve pressures on this route further south. 


The site is located in a relatively undeveloped area where 
space is available for adequate parking lots and other 
potential terminal developments. BCDC has suggested that a 
major recreational park be created on the undeveloped land 
lying between the proposed terminal site and Hamilton Air 
Force Base. If created, this park would attract significant 
numbers of passengers for the ferryboat system during 
off-peak and weekend periods. The park and ferryboat 
system would collectively provide greater benefits for the 
residents of the Bay Area than either could accomplish 
individually. 


In its present state of development, the Gallinas Creek site 
has no ready land access to the mainstream of traffic. Smith 
Ranch Road leading from the Lucas Valley Road-Route 101 
interchange would require improvement and elongation to 
serve the site. An overpass might be required at the 
Northwestern Pacific Railroad right-of-way, the location for a 
possible joint terminal served by rapid transit as well as ferry 
terminal. The 1966 General Plan for the City of San Rafael, 
Revised, included recommendations for the improvement of 
Smith Ranch Road as a part of its ‘‘Major Proposal for a 
Shoreline Parkway’’. More specifically, the policy states, 
“Should any form of water-borne transit ultimately serve the 
Planning Area, the Shoreline Parkway will become a vital link 
in delivering traffic so generated to its destination.” On 
December 12, 1969, the City of San Rafael formally annexed 
the area lying between Route 101 and the terminal site. 


The Gallinas Creek terminal site is sixteen and one half 
nautical miles via water from the San Francisco terminal and 
approximately one and three-quarters land miles east of the 
Lucas Valley Road-Route 101 interchange. The highway 
distance from the interchange to the San Francisco Ferry 
Building is approximately 22 statute miles. To divert com- 
muters from the highway stream, the ferryboat transit time 
must at least approximate the bus-highway time. Conven- 
tional ferryboats cannot provide service fast enough to meet 
this requirement, therefore, recommended service through 
the Gallinas terminal will employ high-speed advanced type 
craft. 


Central Marin 


Corte Madera Creek: 


Corte Madera Creek provides the best location for a ferryboat 
terminal to serve the Central Marin market. If for any reason 
development of the Gallinas Creek terminal is delayed, the 
Corte Madera Creek terminal could serve the Northern 
market as well. 


The Corte Madera Creek location provides an unique oppor- 
tunity to develop a major transportation center, for at this 
location major highway arteries come to a juncture with the 
Northwestern Pacific Railroad and the Creek. A terminal 
could be developed at this location to serve all modes of 
transportation. Administrative and servicing headquarters for 
the Ferryboat System and the proposed Marin County Rapid 
Transit System could be located here. Simultaneously, it 
provides the opportunity to develop a hotel, convention, 
shopping and recreation center to complement the transpor- 
tation center. This center could generate valuable ferryboat 
traffic during off-peak and weekend periods. 


Two terminal development sites are available at the Corte 
Madera Creek location. The dredging cost and ferry terminal 
facility requirements for both sites are equal. One site, No. 
11, is located on the north bank of the creek in Larkspur and 
the other, No. 12, is on the south bank in Corte Madera. The 
Larkspur site is known as the Hutchinson Property and the 
Corte Madera site as the Heerdt property. Both communities 
are interested in having the terminal developed within their 
respective boundaries and each has sought professional 
assistance in planning. Although the Larkspur site appears to 
have some advantage over the Corte Madera site, the final 
decision might ultimately be based upon the merits of the 
development plans proposed for each site. 
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Richardson 
Bay 


South Marin 


Ferryboat terminal sites have been selected in both Sausalito 
and Tiburon to serve the Southern Marin ferryboat user 
market. This selection was based primarily on: the unique 
shape and geography of this market, the layout of the present 
and proposed commuter arterials, the state of development 
of the communities comprising this market, and community 
zoning and development plans. 


Based on the above, two sites were initially selected in 
Sausalito: the Marinship Property in North Sausalito No. 19 
and Sausalito Point No. 20 in South Sausalito. One site was 
selected in Tiburon, Tiburon Harbor No. 17. 


Tiburon: 


The Tiburon site lies southeast and adjacent to the present 
ferry terminal (Harbor Carriers) in Tiburon Harbor. This site 
was selected to serve the Tiburon peninsular section of the 
Soutern Marin market. Although secondary to the North 


San Francisco 
Bay 


Sausalito terminal development, this terminal would have 
limited parking available for ferryboat users. 


This selection is consistent with the development plans of 
both the City of Tiburon and the Bay Area Conservation and 
Development Commission. 


North Sausalito: 


The site selected for North Sausalito is located in the 
Marinship Property area, adjacent to and just north of the 
U.S. Army Engineers waterfront installation. Of the three 
Southern Marine terminals, this will be the largest and most 
important, for it will service a larger portion of the commuter 
market. 


The North Sausalito site is located approximately one 
nautical mile above the entrance channel to Sausalito Harbor 
and the route passes many yacht moorings. Vessels passing 


within 500’ of these moorings are required to proceed at a 
reduced speed. This reduced harbor speed to the North 
Sausalito terminal site could cause the ferryboat schedule to 
and from this terminal to become less attractive. 


Two alternatives to this reduced speed condition were 
investigated. Provided the ferryboat design ultimately 
selected does not throw a heavy wake, a reasonable speed 
might be permissible if the existing channel were widened on 
its eastern edge. If this alternative proved impractical, then a 
high speed channel across Richardson Bay was suggested. It 
was rejected because of cost. The North Sausalito site suffers 
another disadvantage in the form of boat traffic in the harbor 
on weekends. This is especially true during the sailing season. 
This site selection is consistent with the development plans of 
both the City of Sausalito, Bay Area Conservation and 
Development Commission and the Marin County Planning 
Department. 


South Sausalito: 


The Sausalito Point site would be developed as a lesser 
terminal than that proposed for North Sausalito. The site 
selected lies southwest of and adjacent to the Trade Fair site 
(ferryboat Berkeley and slip). This site was selected to serve 
walk-on passengers going to and from Sausalito’s central 
district. This selection has been conditionally approved by 
the City of Sausalito pending the outcome of the M. V. 
Golden Gate ferry service experience. It is believed that some 
protection from adverse weather conditions will be provided 
by the Trade Fair installation, but it is also possible that a 
breakwater may be required. Sounding data indicated that 
minor dredging would be required. 


Both from an operation and economic point of view, it is 
extremely unfortunate that the Sausalito/Mill Valley ferry- 
boat market cannot be served through a single more centally 
located terminal in Sausalito. A terminal located mid-way 
between the proposed North Sausalito terminal and the 
Sausalito Point terminal would be far more practical in many 
ways than having to provide a less efficient service between 
two terminals. An in between terminal site would eliminate 
the costs and problems of operating mini-buses , for 
ferryboat passengers would be in easy walking distance of 
Sausalito’s central business area. The resulting foot traffic 
would provide additional economic opportunities for the 
merchants lining Bridgeway Boulevard in the vicinity of the 
Post Office. 


The single terminal would reduce ferryboat terminal cost in 
Sausalito more than half for the additional facilities required 
at Sausalito Point for protection against weather conditions 
from the southeast would no longer be needed. Terminal 
personnel and landing facility requirements would be reduced 
exactly one half and better service could be provided to the 
area. The mid-way terminal would reduce the internal harbor 
distance for the ferryboat, which would increase the safety of 
operations and reduce harbor traffic. The ferryboats would 
encounter less harbor traffic and could make better speeds 
and schedules. It is hoped that before the full ferryboat 
system is put into operation that a more desirable single ferry- 
boat terminal site can be found in Sausalito that would also 
satisfy the goals of Sausalito’s long range planning. 
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San Francisco 


The San Francisco Ferry Building provides 
an excellent selection as the southern ter- 
minus for the Golden Gate Ferryboat 
System. As it did in the past, the Ferry 
Building provides an unexcelled gateway to 
and from the San Francisco Central Business 
District, where the largest percentage of 
Marin commuters are employed. 


Selection of the San Francisco Ferry Build- 
ing has been endorsed by the Golden Gate 
Bridge District, Bay Area Conservation & 
Development Commission, The Mayor of 
San Francisco, San Francisco Planning De- 
partment, Port of San Francisco, San Fran- 
cisco Chamber of Commerce and others. The 
Port of San Francisco has been most cooper- 
ative in the planning of the terminal facilities 
necessary at the Ferry Building. 


i] 
| 
II 
HA 
HII 
vai 
ii | U) | | iH] | 
| HI | 
| | 
| | | 
| di t 
a | 
Wl 
i 1] 
| | 
| 
HIT 
VAAN | 
| | i j | 
Wu I} AH 
Frrinvanennieevii HOT a A WI Vi 
Coon UO AAT HH) 
ono | | HT TTY 
Too uu IN lt AN 
= hint ll hf) 
= = E : = —— ULh CT OT. I 
= J it i 
— == \ cali s 
ome AG|| S64 eegeaeeee SEAS 
if i ; : ; 
7) / Fz 7 ; E Q000 no e w BUX \Welal dle doalll Ake ls 
COAST GUARD /// @ / e ! Zweevevenuen 
Ge aE Nr = 2 
I WN 
“i wih a0) i m1 i ip veverree ji 
ee He iiadissai Te : \ au tH ‘ + C i pe weabae r suece aodey ft re eases y 
Q ZL L A ul We t - L a ttt; Wd L t ie 6 1 « u ase a 
iaarenaainteen Mie fa it havvareetouin A bith Mi Ey Lani NANOLOUHTOTTUITOIITINGDE Tt jehieeried piney UT ETL TUT CAL H LOY aie ae 
Hd Hh th ib He TOU Hau fu Hi reat Rpt Meeaee tr fs w ghaags y Be th ee Hae 
iW WIN i Ha IT Hari i COOLS: He ( ie sl fy +f Uy i) ne Lh Ib j UL. ny J ute 
HEE Weasenloe HISHTIOSTININISE SUH aal a CUT MA LLU anrieiaw wt WY VUUOULAEsPORUOEILINITCINVIOTERI OO EVOLVE OUOMUNTUBNNVIDOSHIOND Bye 


| 
i) 
a 
. 

2 
=F 
ef 


pana: 


We Se wae as he 


Nah ee 
= SS 
SS TBF ae == — = 8 Ss oe So SH ——-re 
SS er o zs 
‘8 The Embarcadero 
——— 
nll 
——— 
| 
| 
| 
| 
| 
oe 
Passenger Concourse 
) 
{i 
= Pier 1 
(| 


Vent 
Building 


40 


110'-0" 


110'- 0" “We aacow | 


110'-0" 


Se ys 
San Francisco 
Ferry Terminal Facilities 


SCALE 1" = 40'-0" 


Philip F. Spaulding And Associates Inc 


San Francisco Ferry Building 


Shown is the proposed layout of the docking facilities at the 
Ferry Building. The climatic conditions at this site are the 
most severe of any of the terminals. With winds from the 
southeast causing five foot waves and the possibility of a four 
knot current, it was found that the anchorage of the boarding 
floats would be quite difficult and costly. Therefore a 
breakwater is provided along the southeast side of the 
terminal area. This breakwater would also permit easier 
berthing of the vessels in stormy weather. Two boarding 
floats accommodate four vessels. A third float can be added 
later when the service demands. Available soundings indicate 
that a small amount of dredging will be required. 
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Terminal Facilities 


Minimum loading and unloading time with rapid turn-around 
is the prime objective in our plan for developing terminals for 
the Golden Gate Commuter Ferryboat System. Passengers 
will walk on and off the vessels. Landing floats load on the 
upper and lower deck levels so that the interface between the 
vessel and landing float will always be the same without 
regard to tidal variations. 


In anticipation of servicing the vessels, a service float will 
provide fueling facilities, fresh water facilities and sewage 
disposal for rapid servicing of the vessels. A vehicle ramp has 
been provided to permit delivery trucks, repair equipment, 
mobile cranes, etc., to drive directly to the ship’s side. The 
service float will provide overnight berthing for two vessels. 
Swan & Wooster Engineering, Inc., has been retained as part 
of the study team to assist in the development of the 
terminal facilities and dredging problems. 


Boarding Floats 


The basic float is proposed to be 44’ by 175’ and 
manufactured of ferro cement. A typical cross section of 
ferro cement consists of a series of small diameter bars 
uniformly spaced. These are sandwiched between layers of 
wire mesh. From 4 to 16 layers have been used. These layers 
of mesh are tied tightly to the bars to form a compact layer 
of highly subdivided reinforcement. This is embedded in 
cement mortar with about a 1/8 inch cover over the 
outermost layer of mesh. Thus the total thickness will be at 
least 1% inches. Mesh may be in the form of screen wire with 
square openings of various sizes; chicken wire with % inch, % 
inch, or 1 inch openings, or expanded metal lath. Mortar is 
made with about a 1 to 2 mix and with a water-cement ratio 
of about 0.35. A good grade of sand with no material larger 
than about 1/8 inch is usually used. 


Of particular interest is the fact that ferro cement hulls are 
virtually maintenance free. Marine borers have no effect. 
Hulls will not rot. They are fireproof. There are no seams to 
calk or to leak. The surface will take a good paint coat but 
painting is for appearance only and is not needed for 
protection. The strength of the mortar actually increases with 
age. Resistance to shock and abrasion is excellent. Severe 
impact may cause local damage but seldom if ever has it 
penetrated a ferro cement hull. Local damage, usually in the 
form of fine cracking, has occurred in several boats involved 
in collisions or running aground. Leakage is easily controlled 
and readily repaired. 


The hull would be divided into watertight compartments 
with precast waffle type bulkheads forming cubical cells of 


equal dimensions, about 8 feet. Intermediate ribs and joists 
can be formed into the hull for additional support for the 
shell. 


A minimum of five foot freeboard is desirable for wave 
action and to accommodate the rub strake on the vessel. To 
protect the float from the rub strake it is planned to install 
vertical timbers of greenheart or eucalyptus wood at about 
five foot centers from the water line to the deck on both 
sides of the float. 


The berthing forces will be transferred from the float through 
A frames at either end of the floats into rigid type mooring 
dolphins. To absorb the energy of the berthing forces, rubber 
fenders similar to General Rubber Company’s ‘’Port Slides’’ 
will be used between the A frame and the dolphins. The 
dolphins are designed to resist all stresses imposed on the 
floats from wind, waves and berthing. 


Inasmuch as it is planned to embark and disembark passen- 
gers from the upper deck of the vessel, it is necessary to add a 
second deck to the float to accommodate the ship’s 
gangways. This second deck will be steel framed with a 
concrete deck. The sides and ends will be open with 
protective handrails. At the loading points a sliding section of 
handrail will be provided somewhat greater than the width of 
the gangways so that exact spotting of the ferry will not be 
required. This upper level will be roofed over with plastic 
skylights installed as required. Electric lighting will be 
provided for night operation. The loading ramps from the 
float to the bulkhead will be roofed and lighted like the 
upper deck. 


To facilitate rapid turn around of the ferry, it is planned to 
install hydraulic take-up cylinders on the float with quick 
release hooks to handle the spring lines. A permanent 
pendant line will be installed on the vessel. When berthing, 
the bight of the pendant line can be engaged in the hooks at 
both the forward and aft locations and the vessel quickly 
brought into position for lowering the gang planks. A similar 
system can also be used for the breasting lines. 


Service Float 


Also shown is the service float for use at Corte Madera. The 
basic construction of this unit would be ferro cement as 
above with proper anchorage. However, no superstructure is 
planned for this float. Its dimensions will be 40’ by 175’. 


Dredging 


The extent of dredging is shown. Due to character of the bay 
mud at these sites, it is necessary to use very flat side slopes 
on the channel to maintain proper depth. 
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Recommendations for Terminal Development 


Design of terminal buildings and facilities beyond the water interface will be 
undertaken by architects selected by the Bridge District. In order to gain the 
greatest effectiveness, it is hoped that all possible factors affecting the total 
design of the ferryboat system relate and that each terminal design should 
consider the overall goal of functionalism and beauty. We recommend the 
following design criteria: 


1. The style of architecture should achieve a composition of spacial variety 
with vertical and horizontal use of spaces clearly defined inside and out. 


2. Covered and open outdoor spaces should be well related and suited to the 
region's topography and environment. The various structures should be 
sensitively developed and lend character and interest to the vessels, ramps, 
floats and docks. The architect should select a major building material to 
achieve unity throughout the design of each terminal facility. 


3. Consideration should be taken to all overall sense of scale, recognizing the 
board expanses of the Bay, distant mountain views and climate. 


Pedestrian Circulation 
1. Pedestrian separation from vehicular movement. 


2. Space used as an open, informal atmosphere utilizing careful comparison 
of alternative paths of movement to favor the largest number of people. 


3. A consistency should be used in all communication and directional signs 
using expressive language, applying nondisruptive visual sign installation. 


Parking Facilities 


1. In parking and feeder service areas there should be stringent structural, 
traffic and land use controls to protect either the existing, Or promoting a 
rural, harbor and waterfront resources with consideration given to saving any 
historic landmarks. 


2. Parking distributed on the perimeter at points of easy direct pedestrian 
access without infringing on the terminal building. This facilitates pleasant 
pedestrian space and foreground for commuter circulation prior to entering 
or leaving terminals and allows for future growth. We recommend informal 
parking areas with benches, planters and use of graphic illumination along 
walkways, parkways, etc. 


3. Grade separation and/or recessed parking surfaces, designed with either 
earth berms or surrounding walls and heavy landscape treatment. 


Clearly each terminal is a part of the total water transportation system. The 
goal of community and regional planning will be accomplished as each 
terminal facility becomes a focal point of attention and a symbol of San 
Francisco Bay spirit and pride. 


Estimated Costs/Dredging and Floats 


Galinas Creek Tiburon 

One large Boarding Float $ 250,000. One Large Boarding Float $ 250,000. 

Dredging 1,540,000. $1,790,000. Dredging 20,000. $ 270,000. 
Corte Madera/Larkspur Ferry Building 

Two Large Boarding Floats $ 500,000. Two Large Boarding Floats $ 500,000. 

One Service Float 145 000. Breakwater 76,000. 

Dredging 1,260,000. $1,905,000. Dredging 10,000. $ 586,000. 
Central Sausalito 

One Large Boarding Float $ 250,000. 

Dredging 20,000. $ 270,000. Total $4,821,000. 


Climatic Data at Terminals 


——_— Eee 


Wave Wave Current Wind* Major 
Location Height-Ft. Length-Ft. Period-Sec. Knots M.P.H. Direction 
Ferry Building 5.0 65.0 SH5) 4.0 40 N.-S.E. 
South Sausalito 4.2 57.0 8)6) ils 40 Sz. 
North Sausalito 3.0 53.0 3.0 1.0 40 Ee 
Tiburon Terminal 3.0 53.0 S22 tes 40 S. 
Tiburon Outside 3.8 53.0 SEZ 3.6 40 S. 
Corte Madera —Insignificant— 
Galinas Creek —Insignificant— 


So 8 ee 


*Wind velocity is maximum sustained 
Short term winds to 55 M.P.H. 
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Gallinas Creek 


The most northern terminal is located near the mouth of 
Galinas Creek. It is potentially the fastest growing area and in 
a few years will require advanced systems craft such as the 
Boeing Model 929-110 waterjet hydrofoil in order to meet 
the transit time demand. With this in mind, the large sized 
boarding float is planned at this location. The mud flat at this 
site extends a considerable distance into the bay, requiring 
considerable dredging to reach navigable water. Diked areas 
in the vicinity are available for disposal of the dredged 
material. 
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Larkspur Float Plan 


Corte Madera Creek 


Corte Madera Creek has been selected as the main base of 
Operations with repair and maintenance facilities provided. 
The terminal layout at the Corte Madera site comprises two 
large boarding floats plus a service float. These accommoda- 
tions will provide standby berths for five vessels during 
periods when the ferries are not in service at night. 


In order to place the ferry terminal near the land trans- 
portation facilities, it is necessary to dredge a channel from 
the terminal site to San Francisco Bay as shown. This 
dredged material can be deposited at two sites in the near 
vicinity. One site is located in a diked area designated for 
dredge spoils south of the terminal and the other site just 
north of Point San Quentin. 
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North Sausalito 


The terminal layout here is shown. From the North Sausalito 
site there exists a dredged channel to the San Francisco Bay 
parallel to the shoreline. This channel, however, runs close to 
many marinas and boat moorages necessitating reduced speed 
operation. 


For high speed operation necessary to maintain a competitive 
schedule, it has been considered that a separate channel be 
dredged through Richardson Bay. The route takes advantage 
of the deepest part of the bay to reduce the amount of 
dredging. There appears to be no suitable spoils area in this 
vicinity to handle quantity of dredged material involved as it 
is planned to transport this material to sea for disposal. This 
proposed channel has been rejected because of cost. Instead 
the plan of widening the existing channel (shown) is 
suggested if a central Sausalito site is not located. 


South Sausalito 


Shown is a layout of the South Sausalito Terminal. This 
location is quite exposed to wind from the southeast 
resulting in the greatest wave exposure of any terminal 
except the Ferry Building site. The tidal current at this 
location is much less than the Ferry Building and it is felt 
that a breakwater would not be warranted initially. The 
dredging will be minimal at this site. 


Tiburon 


The terminal layout at this point of call is shown. It is 
anticipated that the vessels used here would be around 500 
passenger capacity. However, during midday the 165 foot 
Corte Madera vessels will call at Tiburon during the Bay 
Circle cruise. Therefore a standard boarding float is planned at 
this site. This is also in keeping with the desires of the local 
residents. The climatic conditions are not as severe as at the 
Ferry Building, relieving the necessity of auxiliary protection. 
Also show the extent of dredging required. Spoils from the 
dredging required in Tiburon Harbor could be disposed of at 
the Alcatraz dumping area. 
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Vessel Candidates 


The next step following the determination of the potential 
market for ferryboat service, the terminal site location, and 
selecting ferry routes was to study suitable vessel candidates 
which would provide optimum service. The fourteen vessel 
candidates studied are illustrated. 


These vessels include a full range from conventional displace- 
ment vessels to sophisticated advance marine systems craft. 
Each was compared to a vessel selection criteria developed 
for San Francisco Bay service. 


Vessel Selection Criteria: 
Safety 


Compliance with U.S. Coast Guard Regulations; related to 
passengers and crew; effect on other craft using the Bay. 


Passenger Acceptance 


Seating arrangement for comfort; window arrangement for 
sightseeing; open space for passenger circulation; appearance 
and decor; internal environmental control and lighting; serv- 
ices such as food, beverages, etc.; toilet facilities; quality of 


Steel Displacement Hull — Diesel Power 


ride related to noise and vibration. 


Operation 


Crew requirements (and related union agreements); draft 
limitation; speed and maneuverability; terminal turnaround 
(embarking and disembarking passengers); interchangeability 
(for other routes and services); flexibility (for peak and off- 
peak service); economy of operation and maintenance; 
reliability and all weather operation; ease of servicing; state 
of the art and availability. 


Economic Feasibility 


Construction cost; operating cost; revenue generating poten- 
tial. Due to the fact that ferryboat service in San Francisco 
Bay is declared ‘domestic trade’, the purchase of foreign 
built vessels of any category is not permitted by federal legis- 
lation. 


The vessel candidates best answering the foregoing criteria 
were then tested in various combinations within a mathe- 
matical model described under System Design in this study. 


M.V. Golden Gate 

San Diego Marine Const. Co. 
L-113'7” B-30'8” Draft 7’5" 
1100 S.H.P. Diesel Screws-2 


Sustained Sea Speed-15.0 knots 
98 Gr. Tons; Pgrs. -582 
$700,000 


M.V. Hawaii State 

Blount Marine Corporation 
L-128' B-27’ Draft 6’3” 
1450 S.H.P. Diesel Screws-2 


Sustained Sea Speed-16.0 knots 
94 Gr. Tons; Pgrs.-500 
$682,000 modified for S.F. Bay 


High Speed Displacement Hull — Diesel Power 


Blount 500 

Blount Marine Corporation 
aes Ie hiiails au L-160’6” B-28’ Draft 4’6” 
fa 2540 S.H.P. Diesel Screws-4 


Sustained Sea Speed-20 (21.5 max) 
90 Gr. Tons; Pgrs.-500 
$825,000 (quote +10%) 


== ta 
—— 
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Halter 500 

Halter Marine Service 
L-162'6” B-29' Draft-6’ 
3900 S.H.P. Diesel Screws-3 


Sustained Sea Speed-20 knots 
99 Gr. Tons; Pgrs.-506 
$1,650,000 (quote +10%) 


Blount 624 

Blount Marine Corporation 
L-185' B-42’ Draft 5’6” 
2900 S.H.P. Diesel Screws-4 


Sustained Sea Speed-20 (22 max) 
100+ Gr. Tons; Pgrs.-624 
$1,017,500 (quote +10%) 


4 \\ 88 Spaulding 209 
a2unD yy Yh Yt OOO P.F. Spaulding & Assoc., Inc. 


| ni L-209'6" B-38’ Draft-9’ 
my cence oe ee on 
RSS S SS 5700 S.H.P. Diesel Screws-2 


7 = 


i Sustained Sea Speed-20 knots 
100+ Gr. Tons; Pgrs. -976 51 
$2,650,000 (quote +10%) 


High Speed Aluminum Displacement Hull — Gas Turbine 


G.T. Avalon 

Martinolich Shipbldg. Corp. 
L-160'4” B-27'5" Draft 5%" 
5000 S.H.P. Gas T.; Screws-2 


Sustained Sea Speed-25 knots 
85 Gr. Tons; Pgrs 505 
$2,100,000 


SS | aH Spaulding 165 
P.F. Spaulding & Assocs., Inc. 
L-165’ B-30’6” Draft-6’ 

5000 S.H.P. Gas T.; Screws-2 


Sustained Sea Speed-25 knots 
99 Gr. Tons; Pgrs. -636 


$2,100,000 (quote +10%) 
Advanced Systems and Special Designs 


Aine ———— Catamaran Ferry 
2 Gs es Ge es oe Gee Ee es Bay Area Transportation Study 


L-325' B-80’ Draft-N.A. 
Gama ea oes SS Gs a Gaz es E> fa. 
ian a eng a 9000 S.H.P. Gas T.; Screws-2 


Sustained Sea Speed-23 knots 
100+ Gr. Tons; Pars. -2500 
$4,400,000 (BATS +10%) 


VT-I Hovercraft 
Vosper Thornycroft, Ltd., G.B. 

L-95'6" B-44’6” Draft-9'9"'/3'9” 
3700 S.H.P. Gas T. Screws-2 


Seesanenas SSSEBBBA ALN 


Sustained Sea Speed-40 knots 
100+ Gr. Tons; Pgrs. 322 
$1,320,000 Great Britain 
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Supramar PT-150 
Supramar Limited, Switzerland 
L-123’ B-52’6" Draft-18'/8’10” 
6800 S.H.P. Diesel Screws-2 


Sustained Sea Speed-39 knots 
100 Gr. Tons; Pgrs. 250 
$2,500,000 quoted USA 


EAN, 


; Hydro-Ski Ferry 
(2 GD 8 BE 6S SS GS Ss ee XN 


Hydro-Ski International Corp. 
L-114’3” B-38’ Draft-0’37” 
8000 S.H.P. Gas T. Hydro-jets-2 


Sustained Sea Speed-35+ knots 
99 Gr. Tons; Pgrs.-300 
$1,650,000 (quote +10%) 


Hydrodyne Commuter 

Hydrodyne Marine Corporation 
L-112’6” B-50’ Draft-21'/6’ 

5000 S.H.P. Gas T. Screws-2 35+ kts. 


Diesel Single screw Hullborne-7 knots 
99 Gr. Tons; Pgrs.-300 
$2,200,000 (quote +10%) 


op f/f | | | | 1|\G 


‘4405 Sew ‘‘'waaws 
i Boeing 929-110 

The Boeing Corporation 

L-93’ B-35’ Draft-10'6"/4'6” 

5000 S.H.P. Gas T. Hydro-Jets-2 


Sustained Sea Speed-35+ knots 
99 Gr. Tons; Pgrs.-300 
$3,000,000 (quote +10% 
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DISCUSSION RELATED TO VESSEL CANDIDATES 


Steel—Displacement Hull—Diesel Power 


It was found that conventional steel hull, displacement type, 
diesel powered craft would be acceptable on the shorter less 
patronized route between Sausalito and San Francisco. These 
vessels would be too slow to provide attractive service on the 
longer runs between Corte Madera Creek or Gallinas Creek 
and San Francisco. 


A modified ‘‘Golden Gate’’ Class answers all of the critera for 
the Sausalito-San Francisco (Southern Marin County) service. 
A complete operating cost analysis has been included in this 
report under System VII a & b. This system is recommended. 


High Speed Displacement—Diesel Power 


Several attractive candidates were found among the 20 knot 
vessels. The distance between Corte Madera Creek and the 
Ferry Building in San Francisco, however, is such that a 
twenty knot schedule would premit only five minutes termi- 
nal time for disembarking and loading passengers. The block 
time used is related to a frequency of service made necessary 
by projected commuter passenger demand and also to mini- 
mize the number of vessels servicing the route. 


High Speed Displacement Hull—Gas Turbine 


At a 25 knot service speed ten minutes at least would be 
allowed for terminal time on the Corte Madera Creek route. 
Sufficient margin also would remain to maintain a schedule 
in spite of short unexpected delays. Of all of the existing 
vessel designs studied the G. T. ‘‘Avalon’’ best answered the 
Corte Madera Creek-San Francisco service requirements. The 
G.T. “Avalon”, however, was designed for coastwise opera- 
tion. Many features would not be attractive to high volume 
commuter traffic. 


For this reason a special 25 knot vessel was designed incor- 
porating many of the features of the ‘“Avalon’’ yet answering 
the specific requirements of the service. This vessel has been 
designated as the Spaulding 165 and is a high speed, alumi- 
num hulled, gas turbine-zee drive propelled craft. The higher 
construction cost and greater operating expense has been 
given full consideration in this study and would in large part 
be offset by greater patronage due to shorter transit time and 
higher frequency of service. The Spaulding 165 Class answers 
all of the criteria for the Corte Madera Creek-San Francisco 
(Central Marin County) service. A complete operating cost 
analysis has been included in this report under System | a & 
b. This system is recommended. 


Advanced Systems and Special Designs 


Whereas a 25 knot service speed would provide an attractive 


and reliable ferryboat service from Corte Madera Creek to 
San Francisco, this speed is inadequate for the longer route 


from Gallinas Creek located north of Point San Pedro. 
At least a 35 knot service speed would be required on this 


route in order to make the service sufficiently attractive to 
divert commuters from their automobiles to the ferry system. 
Advanced system designs were studied in order to find a 
suitable vessel for the Gallinas Creek-San Francisco route. 
This investigation included the examination of air cushioned 
craft, hydrofoil craft and a Hydro-Ski Ferry. 


In general, air cushion craft are bodily lifted out of the water 
by a downwardly directed blast of air which is retained by 
either a solid or flexible skirting. The skirting is designed to 
limit air escapement. The vessels actually ride on a bubble of 
air and are capable of high speeds due to the lack of surface 
resistance. Commercial models suitable for the Gallinas Creek 
service are manufactured and operating abroad. Examples 
include the Vickers-Thornycraft VT-1 (illustrated) Hover 
Marine, British Hovercraft Corp. and Westland Aircraft Com- 
pany, all of the United Kingdom. Federal legislation prohibits 
importing foreign built craft for commercial Operation on 
domestic water routes. Hovercraft satisfying the need for an 
attractive and economical San Francisco Bay ferry service to 
Northern Marin County are not being commercially produced 
in the United States. Experimental craft are presently being 
built by Bell Aerosystems Division of Textron, Aerojet 
General of the General Tire Company and General Dynamics 
under a federally funded joint Navy/Maritime Administration 
Surface Effect Ship experimental program. Commercial 
development will follow a comprehensive experimental test- 
ing program. 


Transportation Technology, Inc. of Dallas, Texas have 
acquired the United States manufacturing rights to Hover 
Marine products, thus have acquired the knowledge and 
experience gained through Hover Marine’s past efforts in the 
field but are not presently manufacturing a craft which 
would be suitable for the service. production of air cushioned 
craft in the United States remains several years in the future, 
therefore have not been considered in this study. 


Hydrofoils are craft which are bodily lifted out of the water 
by a pair of submerged wings or foils. These vessels are 
capable of high speeds by the elimination of hull resistance, 
the foil resistance being only a fraction of normal hull resist- 
ance. Hydrofoils are classed generally as having surface pierc- 
ing foils, submerged foils or a combination of both. Hydro- 
foils have enjoyed wide acceptance throughout the world. 
Most hydrofoils in commercial operation in the free world 
are of the Swiss designed Supramar type. The Russians have 
also produced successful shallow draft hydrofoils for use on 
rivers and are now selling them on a worldwide basis. An 


American built Supramar PT-150 (illustrated) would not be 
suitable for service on San Francisco Bay for the reason that 
when hull-borne the fixed foils project downward and require 
a channel depth greater than eighteen feet. 


Hydrodyne Marine Corporation of San Francisco is presently 
developing a commercial hydrofoil craft known as the Hydro- 
dyne Commuter (illustrated) which combines the use of both 
surface piercing and submerged foils. The foil system is 
retractable and propulsion in hull borne/foil retracted mode 
is by means of an auxiliary inboard-outboard drive. Projected 
foilborne service speed is 40 knots but when hullborne with 
foils retracted the speed is seven knots. When the foils are 
extended foilborne the draft is eight feet and hullborne the 
draft is 21 feet. Hullborne with foils retracted the draft is six 
feet. A complete operating cost analysis of this craft was 
made and from all data studied the vessel appears to be very 
attractive. The craft was not recommended, however, because 
of the length of restricted channel depth at both Corte 
Madera Creek and Gallinas Creek. The slow speed of the craft 
in hullborne/foil retracted mode would overshadow the high 
speed capability in deep water. 


Submerged foil hydrofoils are considered the ‘second genera- 
tion” of hydrofoil craft. Their successful operation depends 
upon an expensive height sensing and stability control 
system. Most submerged foil hydrofoils have been designed 
for ocean waters having an ability to ‘profile’ ocean waves 
providing a comfortable platform at high speed. Hydrofoil 
development in this country has been primarily directed 
toward this type of craft and has reached a high state of 
development. 


Lockheed Aircraft Corporation, Grunman Aircraft Company, 
Pacific Hydrofoil Lines of Long Beach, California and the 
Boeing Company have been predominant in this field. Pacific 
Hydrofoil Lines owns and operates the ‘Victoria’ (75 
passengers) which is the only commercial submerged foil 
hydrofoil built and successfully operating in the United 
States. The company plans to build larger craft using the 
Victoria design. The present vessel requires more than 
eighteen feet of water when hullborne, therefore would be 
precluded from the Corte Madera Creek or Gallinas Creek 
service because of channel depth. 


The Boeing Company has performed more research and built 
more successfully operating (navy) submerged foil craft than 
any other firm in the United States. At the request of Philip 
F. Spaulding and Associates, Inc., the Boeing Company 
designed the B929-110 (illustrated) submerged foil craft 
specifically for San Francisco Bay service. The vessel answers 
all of the operating criteria and a complete operating cost 
analysis has been included in this report under System Il a & 
b. Two of these vessels operating in conjunction with three 


Spaulding 165’s is recommended as an alternate plan for the 
Corte Madera-San Francisco (Central Marin County) service. 
This vessel design is also recommended for the Gallinas 
Creek-San Francisco (Northern Marin County) service. 


At the request of Philip F. Spaulding and Associates, Inc., the 
Hydro Ski International Corporation of Florida designed a 
Hydro Ski Ferry (illustrated) specifically for San Francisco 
Bay service. This vessel answers all of the Operating criteria 
and a complete operating cost analysis has been included 
with this study. The vessel operates with a draft of 37 inches 
while carrying 300 passengers. In order to achieve a 35 knot 
speed for the Gallinas Creek route, the company proposed 
the use of four gas turbine engines developing a total of 
8,000 shaft horsepower. Unfortunately fuel and engine main- 
tenance costs overrode the low capital cost advantage of this 
highly attractive vessel. Further technological improvements 
may change this situation; however this vessel design was 
reluctantly dropped from further consideration. 


In the special design category a Catamaran ferry is illus- 
trated. Catamarans are used extensively in Japan and were 
analyzed in order to determine their suitability for San Fran- 
cisco Bay service. This type of craft proved to have the 
following limiting characteristics: a draft of fifteen feet and 
serious wake problem. Due to the large passenger capacity 
catamarans offer less frequency of service and gross under- 
utilization during off-peak periods. High capital costs also 
entered into the decision to not pursue this type of craft 
further. 


Recommended Vessels 


Based upon the System Design Analysis we recommend the 
following: 


e Sausalito-San Francisco (Southern Marin County) service: 


The M. V. Golden Gate and one additional vessel of the 
modified Golden Gate Class. 


e Corte Madera Creek-San Francisco (Central Marin County) 
service: 


5 Spaulding 165’ Gas Turbine passenger ferries or 
alternatively: 

3 Spaulding 165’ gas turbine passenger ferries and 

2 Boeing 929-110 Hydrofoils 


e Gallinas Creek-San Francisco (Northern Marin County) 
service: 


Depending upon experience and build-up of service- 
2 Boeing 929-110 Hydrofoils. 
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Spaulding 165 
Gas Turbine Passenger Ferry 
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Hold Plan 


Spaulding 165 
Gas Turbine Passenger Ferry 


SCALE 1/8"= 1'-o" 


Philip F. Spaulding And Associates Inc. 


Inside Seating 196 Persons 
Outside Seating 61 Persons 
Upper Deck Plan Total 257 Persons 
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Spaulding 165 


Ample open deck areas have been provided, together with a 
maximum length of unobstructed railing to give a feeling of 
spaciousness and freedom of movement about the vessel. 


The length of the accommodation spaces permits only one 
fire zone. Two stairways provide access between decks and 
the forward stairway acts as an enclosed stair-tower, giving 
access to the Sun Deck. Passenger toilets are provided on the 
Main Deck and the Upper Deck. 


By the use of Z-drive propulsion units the main propelling 
machinery is located aft of the passenger spaces. This 
arrangement saves weight, reduces cost and keeps the noise 
away from passenger accommodation spaces. Service 
accessibility is much improved as well. 


Principal Dimensions: 


Length overall 165'-0” 
Length waterline - 150’-0” 
Length between perpendiculars - 146’-6” 
Breadth over guards - 32'-0” 
Breadth molded - 30’-6” 
Depth of hull amidships - 9’-0”" 
Draft mean design . beOw 
Draft maximum (propellers) - a Om 


Displacement - 220 long tons 


Capacities: 
Fuel Oil - 6400 gallons 
Fresh Water . 1500 gallons 
Propulsion Machinery: 
Twin Gas Turbines driving through 
Hydro Drive units with controllable 
pitch propellers (maximum SHP 
total) - 5000 
Auxiliaries: 
Two Ships Service Generators 
- 60 KW each 


Design Criteria 
This design meets the following criteria: 
® 636 passenger capacity 


@ Under 100 gross tons (admeasurement) 


@ 25 knot service speed 

@ Gas turbine propulsion 

@ Unmanned machinery spaces 

@ Total Bridge control 

e Minimum crew 

®@ Heated and well ventilated passenger spaces 
@ Excellent interior appointments. 


® Provision for pets and bicycles 


Configuration 


The general arrangements are shown on the preliminary 
design drawings attached to and forming a part of this report. 
Larger size drawings and specifications appear in the pocket 
appendix. 


Proportions have been selected for good speed and sea 
keeping and the vessel will fully comply with all of the U. S. 
Coast Guard Regulations for small passenger vessels, certified 
for carrying passengers for hire on lakes, bays and sounds, 
and will be built to class and classed by the American Bureau 
of Shipping. The vessel also will comply with the 
requirements of the U.S. Public Health Service. 


Total inside passenger seating capacity provides for 459 
persons and is arranged in five general areas: 


Main Deck: 


131 persons 
132 persons 


Forward Passenger Lounge - 
Snack Bar and Cocktail Lounge - 


Upper Deck: 
Observation Lounge 44 persons 
Entrance Lobby 16 persons 


Passenger Lounge - 136 persons 


Total outside passenger seating capacity provides for 177 
persons and is arranged in two general areas: 


Upper Deck - 
Sun Deck - 


61 persons 
116 persons 
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Waterjet Hydrofoil Boat 
Profiles and Sections 


SCALE 3/16"= 1 FOOT 


Upper Cabin 108 Seats 71 


BOEING MODEL 929-110 


Passenger Capacity = 300 


Length = 93 Feet 


Beam = 35 Feet 


Draft: 


Foilborne 4.5 Feet 


Hullborne 10.5 Feet 


Propulsion: 


Two 2,500 hp Gas 


Turbine-Waterjets 


Service Speed: 40 Knots 


Upper Deck Plan 


Lower Cabin 132 Seats — Forward Cabin 60 Seats 
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Waterjet Hydrofoil Boat 
Deck Plans 
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M. V. Golden Gate 
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M. V. Golden Gate 


The M. V. Golden Gate presently uses its lower deck for 
loading and unloading passengers. This procedure was re- 
quired in order to make use of the existing passenger float at 
the San Francisco terminal and the newly designed terminal 
facilities at South Sausalito. The recommended loading floats 
for the proposed ferryboat system provide for both upper 
and lower deck loading. Upper deck loading is preferable as it 
facilitates expedicious transfer of passengers between vessels 
and floats at terminals. Aboard ship, upper deck loading per- 


mits better utilization of vessel space for passenger comfort 
and mobility. 

The Spaulding 165 is designed with upper deck loading. The 
Boeing Company reports that upperdeck loading can easily 
be incorporated into the final design of its Hydrofoil. The 
present M. V. Golden Gate can be easily modified for upper 
deck loading, and the new design for the Golden Gate Class 
vessel, tailored to the needs of the Southern Marin crossing 
would include this feature. 


System Design 
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System Design 


This section combines the components discussed earlier into an optimum 
system proposal. Criteria for optimum system design gave consideration to 
the goals, pride and heritage of the regions and communities to be served, 
their ecological and aesthetic settings. Within the design process, vessel 
capabilities were weighed in light of existing and proposed transportation 
services and needs. Financial feasibility, however, has been considered the 
foundation for building the system. 


The four demand models were utilized in conjunction with the operational 
capabilities and cost characteristics of the various vessel candidates to 
determine optimum systems. The operating cost characteristics of the 
candidates is illustrated. The cost of providing sufficient capacity to satisfy 
commuter peak demand using different combinations of vessel candidates is 
demonstrated. In the examples, the cost of financing is computed on one 
hundred per cent borrowed capital repaid in twenty years at eight and thr- 
ee quarters % interest. This calculation was used to reflect as nearly as 
possible the full cost of providing the service. Variations of financing the 
system are also demonstrated. Potential revenue from food and beverage 
concessions was purposely omitted to enhance conservatism in the revenue 
projections. 


The capabilities of vessels and vessel combinations were matched with the 
basic service assumptions underlying each demand model. These service 
assumptions required that sufficient system capacity be provided to satisfy 
peak commuter demand. Where matching of system capability to service 
assumptions was not possible, adjustments were made in the models to allow 
for these discrepancies. For example, when the quality of service being 
evaluated was less than that of the model, the potential demand for that 
system was reduced. When the quality of service was greater, the demand 
was increased accordingly. 


Evaluations of all systems clearly emphasized that the potential demand for 
ferryboat service on the Bay typifies the traditional bimodel weekday 
unidirectional peak demand condition that plagues all commuter transit 
systems. Transit capacity designed to satisfy commuter peaks becomes a 
financial burden during off-peak periods due to underutilization. The models 
were readjusted to reflect the potential earning capacity of the various 
systems during periods of underutilization. This adjustment permitted each 
proposed system to take maximum advantage of its potential off-peak and 
weekend market as well as the commuter market. Financial feasibility evalu- 
ations using the off-peak and weekend market adjustment differed signifi- 
cantly from those derived earlier, e.g., some less costly systems demonstrated 
lower feasibility, while some higher cost systems demonstrated higher feasi- 
bility because of their higher earning capacity during the offpeak periods. 


Proposed Time Schedules 


Corte Madera—San Francisco Service Sausalito—San Francisco Service 
Depart Arrive Depart Arrive Depart Arrive Depart Arrive 
C.M. SFO SFO C.M. Sau. SFO SFO Sau. 
AM 
5:30 6:10 6:15 7:00 6:50 7:15 1220 7:45 
6:00 6:40 6:45 Fz30 7:20 7:45 7:50 8:15 
6:30 7:00 7:05 7:40 7:50 8:15 8:20 8:45 
7:00 7:30 7:40 7:45 8:20 8:45 8:50 9:15 
70 7:40 7:45 8:10 8:50 9:15 9:20 9:45 
7:30 8:00 8:05 8:15 9:20 9:45 9:50 10:15 
7:40 8:15 8:30 8:50 9:50 10:15 10:20 10:45 
7:45 8:20 8:35 9:15 10:20 10:45 10:50 eS 
8:15 8:45 8:55 9:45 10:50 eS 1e20 11:45 
8:20 9:20 9:05 10:15 11:20 11:45 150 
8:50 9:50 9:30 10:45 150 
9:15 10:20 10:00 aS 
9:45 10:50 11:00 11:45 
10:15 Witie25 ese 
10:45 11:50 12:00 
tet 
11:45 
ee 
PM 
12:15 12:25 12230 2oUs 12520 12:15 12:20 12515 
1:00 12:55 1:00 1:00 12:50 12:45 12:45 12:45 
1:45 1:40 1:45 1:45 1:20 (E16 1:20 dats 
2:30 2225 2:30 2:30 1:50 1245 1:45 1:45 
Se (Is) S310 Sad 3215 2:20 ZEANS 2:20 2:15 
4:00 3:00 4:00 4:00 2:50 2:45 2:45 2:45 
4:25 4:40 4:30 4:15 3:20 Sees S220 3:15 
4:45 5:05 4:50 4:25 3:50 3:45 3:45 3:45 
5F25 5:25 5:00 4:45 4:20 4:15 4:20 4:15 
5235 5:55 Se 10; 5225 4:50 4:45 4:45 4:45 
5:45 6:05 5:20 5:45 5:20 5rd 5:20 5:15 
6:15 6:25 5:30 6:05 5:45 5:45 5rA'5 
6:45 6:55 5:50 6715 6215 
7:15 120) 6:10 6:45 
7:45 8:55 6:30 7:15 Bay Circle Cruise 
8715 8:25 7:00 7:45 Depart Arrive 
8:45 9:25 7230 8:15 
8:30 ea 9:00 10:30 
9:30 10:15 12215 
11-30 10:40 12:40 
1:00 3:00 
2730) 4:30 
Sao 5:15 


CC oS eee 


Commuter Traffic/System Capacity 


Commuters 
Per 
30 Min 


2000 


1800 


1600 


Tailored Capacity 


1400 


1200 


1000 


800 


600 


400 


200 


SFO 


CM 


5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 11:00 12:00 


SFO 


CM 


a © 
Regular Service 7 


*Broken line indicates change in crew. 


Comparison of Candidate Characteristics 


a a ee Se oe 


Golden Hawaii Blount Halter Blount Spaulding G. T. Avalon Spaulding Hydro-Ski Hydroyne Boeing 
Vessel Characteristics Gate State 500 500 624 209’ 165’ 929 
Sustained Service Speed 15 16 20 20 20 20 25 25 35+ 35+ 35+ 
Inside Seating Capacity 440 - 500 471 624 756 505 459 300 300 300 
Outside Seating Capacity 142 _ — 35 ~ 220 — 177 — - — 
Total Seating Capacity 582 500 500 506 624 976 505 636 300 300 300 
Enclosed Deck Area 
in Sq. Ft. 5,710? 4,224 3,410 4,266 6,930 7,934 3,265 4,624 2,804 2,669 2,875 
Enclosed Deck Area 
per Inside Seat (ft?) 9.84? 8.45? 6.8 9.05 iNet 10.5 6.05 10.0 9.25 8.9 9.6 
Seating Arrangements: Casual Casual 20’ W 22” W 20’ we 22"° we 18°’ we 22"' w® 22"' we 18’ w? 22" w? 
= = 32'' P 36" P 33'' pb 36" pb 36" p> 36’ pb 36" p> SOi Pomme OMS 
= = Airline = 2-3A> ANS 3aP 2A 3a? DIN) BYNS 
= — _ — +Casual +Casual +Casual +Causual Airline Airline Airline 
Avg. Total DOC/Seat 
a. mi. (5,082 hrs/yr) 0.0080 0.0092 0.0084 0.0106 0.0078 0.0072 0.0124 0.0099 0.0208 0.0180 0.0169 
(3,847 hrs/yr) 0.0088 0.0100 0.0091 0.0116 0.0085 0.0080 0.0133 0.0107 0.0220 0.0193 0.0185 
Avg. Total DOC + 
Finance/Seat n. mi. 
(5,082 hrs/yr) 0.0097 0.0109 0.0102 0.0140 0.0095 0.0101 0.0159 0.0127 0.0241 0.0223 0.0229 
(3,847 hrs/yr) 0.0110 0.0123 0.0114 0.0161 0.0108 0.0117 0.0179 0.0143 0.0264 0.0251 0.0264 
Block Time: One Way & 
Round Trip-San Francisco 
(minutes) 
Callinas Creek 78-156 74-148 61-120 61-120 61-120 61-120 51-102 51-102 40-80 40-80 40-80 
Corte Madera Creek 60-120 57-114 40- 80 40- 80 40- 80 40- 80 35- 70 35- 70 30-60 30-60 30-60 
Tiburon 30- 60 28- 56 25- 50 25- 50 25- 50 25- 50 22- 44 22- 44 18-36 18-36 18-36 
North Sausalito 45- 90 43- 86 35- 70 35- 70 35- 70 35- 70 30- 60 30- 60 25-50 25-50 25-50 
South Sausalito 30- 60 28- 56 25- 50 25- 50 25- 50 25- 50 22- 44 22- 44 18-36 18-36 18-36 
—— Se ee eee ee 
Notes: * Total Area and Total Area/Total Seats 
> Window Seatting: “A” = Abreast 


“P'” = Pitch or distance between seat centers 
“W" = Seat Width 


© Ferryboat Block Time includes: Transfer time, cast-off, maneuver, accelerate to service speed, decelerate from service speed, maneuver, dock, and transfer time 
The two transfer time allowances, beginning and ending, sum to the turnaround time at one terminal. Doubling the block time given provides round trip time for 
vessels at the speeds given. 
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Comparison/Operating and Financing Costs 


Annual Direct Operating Cost 


. Wages & Allowances 

. Stores Supplies & Eqt. 
. Other Vessel Expense 
. Maintenance & Repair 


. Insurance 


aon fFfwWNH = 


. Fuel Oil - Auxiliaries 


Total Fixed Operating Cost 


MV Golden Gates 
Operating Hours 


MV Hawaii State 
Operating Hours 


Blount 500 
Operating Hours 


Halter 500 
Operating Hours 


Blount 624 
Operating Hours 


Spaulding 209 
Operating Hours 


7. (Fuel Oil Underway included in hourly direct operating cost below.) 


8. Financing Cost Per Year 


Hourly Direct Operating Cost 


(in dollars) 


Average F-DOC/Hour (At Terminal) 
Underway Costs/Hour 
Average T-DOC/Hour (Underway) 


Average F-DOC + Finance/Hour 
Average T-DOC + Finance/Hour 


Average T-DOC/N. Mile 
Average T-DOC/Seat/N. Mile 


Average T-DOC/+ Fin/N. Mile 
Average T-DOC + Fin/Seat/N. Mile 


a 


5082 3847 5082 3847 5082 3847 5082 3847 5082 3847 5082 3847 
254,899 206,241 254899 206,241 254899 206,241 254,899 206,241 282,328 229,093 282,328 229,093 
2,260 2,260 2,440 2,440 2,812 2,812 4,780 4,780 5,100 5,100 8,110 8,110 
2,240 2,240 2,140 2,140 1,540 1,540 3,050 3,050 4,620 4,620 6,160 6,160 
9,340 9,340 9,780 9,780 8,560 8,560 17,210 17,210 16,140 16,140 20,910 20,910 
35,000 35,000 34,120 34,120 41,250 41,250 82,500 82,500 50,975 50,975 132,500 132,500 
2,460 1,865 2,800 2,120 2,800 275 2,840 2,150 3,490 2,640 4,340 3,285 
306,199 256,946 306,179 256,841 311,861 262,518 365,279 315,931 362,653 308,568 454,348 400,058 
74,232 74,232 72,323 72,323 87,487 87,487. 174975 174,975 107,901 107,901 281,020 281,020 
60.26 66.79 60.25 66.76 61.37 68.25 71.88 82.13 TAVSY) 80.22 89.39 103.99 
9:95 9.95 13.10 13.10 22:95 22.95 35.26 35.26 26.20 26.20 51.57 51:57 
70.21 76.74 73:35 79.86 84.32 91.20 107.14 M7539 97.57 106.42 140.96 155.56 
74.86 86.08 74.48 85.55 78.58 90,99 106.31 127.61 92.60 108.27 144.69 177.03 
84.81 96.03 87.58 98.65 101.53 113.94 141.57 162.87 118.80 134.47 196.26 228.60 
4.68 512 4.58 4.99 4.22 4.56 5.36 5.87 4.88 5932 7,05 7.78 
0.0080 0.0088 0.0092 0.0100 0.0084 0.0091 0.0106 0.0116 0.0078 0.0085 0.0072 0.0080 
5.65 6.40 5.47 6.17 5.08 5,70 7.08 8.14 5,94 6.72 9.81 11.43 
0.0097 0.0110 0.0109 0.0123 0.0102 0.0114 0.0140 0.0161 0.0095 0.0108 0.0101 0.0117 


Note: Figures developed from analysis in Supplement #1 


Comparison/Operating and Financing Costs 


5082 3847 5082 3847 5082 3087 5082 3087 5082 3087 
a ee a I 


Annual Direct Operating Cost 


— 


Wages & Allowances 
Stores, Supplies & Eqt. 
. Other Vessel Expense 
Maintenance & Repair 


Insurance 


oO OR WN 


Fuel Oil - Auxiliaries 


Total Fixed Operating Cost 


G. T. Avalon 
Operating Hours 


Spaulding 165 
Operating Hours 


254,899 206,241 254,899 
3,010 3,010 2,190 
2,670 2,670 3,330 

15,750 15,750 18,418 

105,000 105,000 105,000 
2,820 2,140 2,907 

384,149 334,811 387,994 


7. (Fuel Oil Underway included in hourly direct Operating cost below.) 


8. Financing Cost Per Year 


Hourly Direct Operating Cost 


(in dollars) 


Average F-DOC/Hour (At Terminal) 
Underway Costs/Hour 
Average T-DOC/Hour (Underway) 


Average F-DOC + Finance/Hour 
Average T-DOC + Finance/Hour 


Average T-DOC/N. Mile 
Average T-DOC/Seat/N. Mile 


Average T-DOC + Fin/N. Mile 
Average T-DOC + Fin/Seat/N. Mile 


eo 


222,695 


75.60 
81.46 
157.06 


119.42 
200.88 


6.28 
0.0124 


8.04 
0.0159 


222,695 


87.04 
81.46 
168.50 


144.92 
226.38 


6.74 
0.0133 


9.06 
0.0179 


222,695 


76.35 
81.46 
157.81 


120.17 
201.63 


6.31 
0.0099 


8.07 
0.0127 


206,241 
2,190 
3,330 

18,418 

105,000 

2,200 


338,629 


222,695 


88.02 
81.46 
169.48 


145.90 
227.36 


6.78 
0.0107 


9.09 
0.0143 


Hydro-Ski 
Operating Hours 


276,141 
1,180 
1,790 

50,820 
89,200 


419,131 


174,975 


82.47 
136.00 
218.47 


116.90 
252.90 


6.24 
0.0208 


L238 
0.0241 


Hydrodyne 
Operating Hours 


Boeing 


Operating Hours 


223,980 276,141 223,980 276,141 
1,180 720 720 1,325 
1,790 - ~ = 

50,820 40,000 40,000 65,400 
89,200 114,000 114,000 145,000 
= 1,680 1,270 = 

366,970 432,541 379,970 487,866 

174,975 233,300 233,300 318,136 
95.40 85.11 98.77 96.00 

136.00 103.80 103.80 81.48 
231.40 188.91 202.57 177.48 
140.88 131,02 159.41 158.60 
276.88 234,82 263.21 240.08 

6.61 5.40 5.79 5.07 
0.0220 0.0180 0.0193 0.0169 

7.91 6.71 Tpkey 6.86 
0.0264 0.0223 0.0251 0.0229 


Note: Figures developed from analysis in Supplement #1 


223,980 
1,325 
65,400 
145,000 


435,705 


318,136 
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System Comparison 1972 


No. Vessels 


RT/Weekday 
Intervals in min. 
Ave. Int. in min. 


Supplement. 
Reg. Sched. 
Peak Period 


RT/S-S-H 
OW Fares 
BCC/Day 
Weekdays 
BCC/Day 
S-S-H 

BCC Fare 


Corte Madera Service — 25 knot service — Block time 40 min. and 30 min. 


Blount 500 


IV 
b 
Halter 500 
\ 
a \ 
Vv ; —_ 
b z 
Blount 624 


Golden Gate 


Annual Revenue Financing Expense 


Commuters + 
Commuters 


Non- 


” 

-_ 
Se 
Cia 
qe) 
wes 
oe 
®2o 
5) 


71 


a2 


System Design 


The following summary is the recommended plan of opera- 
tion for the Golden Gate Commuter Ferryboat System. This 
plan is offered after testing all of the vessel candidates against 
service requirements. 


Sausalito/Mill Valley-San Francisco Service: System VIl a 
(Southern Marin Service) 

Two Golden Gate Class vessels operating 3,847 hours/year 
each Weekdays: 11 hours/day-20 round trips/day. 

Weekends and holidays: 10 hours/day—18 round _trips/day 
30 minute intervals—30 minute block time. 

Fares: 50¢ one way, $1.00 round trip. 


The Sausalito/Mill Valley market is the smallest to be served 
and a deficit operation is forecast. All things being con- 
sidered, the M. V. Golden Gate Class vessels offer the lowest 
operating costs of all candidates studied, (see Supplement !), 
yet has the ability to fulfill all of the service requirements. 
The vessels are considered to have acceptable passenger 
accomodations. Traffic projections are shown to have an 
annual increase of 5% per year for the next ten years. 


Corte Madera Creek-San Francisco: System |-b (Central 
Marin Service). 


Five Spaulding-165 Class vessels: 3 operating 5,082 hours/ 
year providing regular service and 2 operating 3,847 hours/ 
year providing supplemental service. 


Regular service: 

Weekdays 16 hours/day—30 round trips/day. 

Weekends & holidays 10 hours/day—18 round trips/day. 
30 minute intervals—40 minute block time. 


Supplemental service: 

Weekdays: 11 hours/day—3 round trips during the morning 
commuter period and 3 round trips during the evening com- 
muter period. Bay Circle cruises during mid-day. 


Weekends and holidays: 10 hours/day—continuous Bay Circle 
Cruise service. 


Fares: Regular & commuter service 50¢ one way, $1.00 
round trip, Bay Circle Cruises $2.00. 


The 1% hour Bay Circle Cruise or omnibus service from San 
Francisco would stop at Sausalito, Tiburon, Corte Madera 
Creek and return with stop-over and transfer privileges to 
following ferryboats or to the optimum bus system. 

Other uses of the vessels in supplemental and recreational 
service would be possible such as a 2 hour cruise including a 


trip under the Golden Gate Bridge, a stop at Fisherman’s 
Wharf,a stop at Angel Island or many of the other points of 
interest on the Bay. The 2 hour cruise would be provided at a 
fare of $2.50 per person. The system revenue and cost 
analysis has included only the Bay Circuit Cruise at $2.00 per 
passenger however. Supplemental or recreational service 
could be modified to meet the highest passenger or tourist 
demand after service has been inaugurated. 


The Spaulding-165 class vessels were designed specifically for 
the Corte Madera Creek-San Francisco (Central Marin) service 
and answer all of the service demands. The vessel’s speed is 
sufficient to give a favorable transit time and acceptable fre- 
quency of service. Gas turbine propulsion was selected 
because of its low weight to horsepower ratio, its clean 
exhaust, low noise ievel and vibration free operation. Alumi- 
num construction was selected to reduce displacement in 
order to develop the 25 knot speed characteristic required by 
the service. Traffic projections are shown to have an annual 
increase of 8% per year for the next ten years. 


Corte Madera Creek-San Francisco Service: System II b 
(Central Marin Service). 


The following two step program is offered for consideration 
as an alternate and is a highly feasible plan to start Central 
Marin operations: 


e Initiate the service by constructing three Spaulding-165 
class vessels and operate them in regular service as follows: 


Weekdays 16 hours/day: 30 round trips/day 
Weekends and holidays: 11 hours/day—18 round trips/day 
Fares: 50¢ one way, $1.00 round trip. 


e When commuter traffic projections indicate a sufficient 
demand two Boeing 929-110 hydrofoils can be purchased for 
supplemental service operating as follows: 


Weekdays: 11 hours/day—5 round trips in morning com- 
muter period and 5 round trips during the evening com- 
muter period and Bay Circle Cruises during mid-day. 


Weekends and holidays: 10 hours/day—continuous Bay 
Circle Cruise service. 


Fares: Commuter service 50¢ one way, $1.00 round trip 
Bay Circle Cruise $3.50/passenger. 


The Boeing hydrofoils would have excellent passenger appeal. 
They would also provide an outstanding tourist attraction as 
they have offshore capabilities and can operate beyond the 
Golden Gate Bridge. 


Revenues and Vessel Operation Costs — Recommended Systems 


Regular Supplemental Gross Income 


Service Service Total Vessel Terminal Profit from Administration Net * Per * 

Number Commuters Commuter + Revenue Revenue Revenue D.O.C. Expense Operations Overhead Income Computer 

Year Systems Vessels Weekdays Non-Commuters in $000‘s in $000's in $000's in $000’s in $000's in $000’s in $000's in $000’s in $000's 
1972 Ib 5 4,171 5,488 $2,364 $1,932 $4,296 $3,408 $ - $ - $ - $ - $  — 
Wa a 2 998 1,198 516 = 516 571 = = = = = 

Total 7 5,169 6,686 $2,880 $1,932 $4,812 $3,979 $ 324 $ 509 $ 251 $ 258 $ 49.91 
1973" Tb 5 4,504 5,927 $2,553 $2,125 $4,678 $3,532 $ —- $ - $ - $ = $ - 
Wa 2 1,047 1,257 541 - 541 602 = - = = == 

Total 7 5,551 7,184 $3,094 $2,125 $5,219 $4,134 $ 340 $ 745 $ 263 $ 482 $ 86.83 
1974 Ib 5 4,865 6,401 $2,757 $2,337 $5,094 $3,662 $ — $ - $ - $ - $ - 
Wa 2 1,100 1,320 568 - 568 636 — = = = = 

Total 7 5,965 7,721 $3,325 $2,337 $5,662 $4,298 $ 357 $1,007 $ 276 $ 731 $122.55 
1975, Ib 6 5,254 6,913 $2,977 $2,571 $5,548 $4,556 $ - $ - $ - = $ = 
Wa 2 1,155 1,386 597 - 597 671 ~ - - - ~ 

Total 8 6,409 8,299 $3,574 $2,571 $6,145 $5,227 $ 375 $ 543 $ 290 $ 253 $ 39.48 
1976) 1b 6 5,674 7,466 $3,216 $2,828 $6,044 $4,723 $ -— $ - $ — $ - $ - 
Wa 2 1,213 1,456 627 ~ 627 708 - - = ~ = 

Total 8 6,887 8,922 $3,843 $2,828 $6,671 $5,431 $ 393 $ 847 $ 305 $ 542 $ 78.70 
1977 — Ib 7 6,128 8,063 $3,473 $3,111 $6,584 $5,712 $ = $ = ‘SA =— $ = = = 
Wa 2 273) 1,558 671 = 671 747 =- ~ = ~ = 

Total 9 7,401 9,621 $4,144 $3,111 $7,255 $6,459 $ 413 $ 383 $ 320 $ 63 $ 8.51 
1978 Ib 7 6,618 8,708 $3,751 $3,422 $7,173 $5,921 Sy $ — $ — $ - $ - 
Wa 2 1,337 1,605 691 - 691 789 - ~ = - ~ 

Total 9 7,955 10,313 $4,442 $3,422 $7,864 $6,710 $ 434 $ 720 $ 336 S$ 384 $ 48.27 
1979 Ib 8 7,148 9,405 $4,051 $3,764 $7,815 $7,015 $ - $ - $ - $ = $ = 
Wa 2 1,404 1,685 $ 726 — 726 832 - ~ ~ - - 

Total 10 8,552 11,090 $4,777 $3,764 $8,541 $7,847 $ 455 $ 239 $ 353 $-114 $ -13.33 
1980 Ib 8 7,720 10,157 $4,375 $4,141 $8,516 $7,272 $ - - = $ - $ - $ - 
Wa 2 1,474 1,769 762 - 762 878 - = ~ - - 

Total 10 9,194 11,926 $5,137 $4,141 $9,278 $8,150 $ 478 $ 650 $ 370 $ 280 $ 30.46 


* Exclusive of Financial Charges 
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Financing: System Ib and Vila 


1973 


1974 


1975 


1976 


1977 


1978 


1979 


Spaulding 


165 


M.V. 
Golden 
Gate 


Investment 
Vessels 
in $000's 


$11,900 


2,431 


2,680 


2,995 


Investment Total Finance 
Dredging & Investment Capital Cost 
Floats Terminals Investment @ 7.0% 
in $000’s in $000's in $000's in $000's 
$3,031 $2,214 $17,145 $1,595 
= = 17,145 1,595 
eS = 17,145 1,595 
as _ 19,576 1,821 
es - 19,576 1,821 
= - 22,256 2,071 
= = 22,256 2,071 
se - 25,251 2,349 
= = 25,251 2,349 


Corte Maderia — San Francisco Service 
Effect of speed and fares on commuter traffic and off peak Bay Circle Cruise potential. 


Persons Per 30 Minutes 


1200 


1000 


800 


600 


400 


200 


Bay Circle Cruise 


Combination 
25 & 35 Knot 
50¢ Fare 


25 Knot Speed 
50¢ Fare 


20 Knot Speed 
50¢ Fare 


20 Knot Speed 
75¢ Fare 


Speed 


—— 


Finance Annual Annual Sub/per Sub/per 
Cost Subsidy Subsidy Commuter Commuter 
@ 8.75% @ 7.0% @ 8.75% @ 7.0% @ 8.75% 
in $000's in $000's in $000’s in $000's in $000’s 
$1,818 $1,337 $1,560 $258.79 $301.94 
1,818 1,113 1,336 200.50 240.68 
1,818 864 1,087 144.84 182.23 
2,076 1,568 1,823 244.66 284.44 
2,076 1,279 1,534 185.71 222.74 
2,360 2,008 2,297 271.31 310.36 
2,360 1,687 1.976 212,07 248.40 
2,677 2,463 2,791 288.00 326.36 
2,677 2,069 2,397 225.04 260.71 


System II 
3 Spaulding 165 
2 Boeing 929 


System | 
5 Spaulding 165 


Systems III - VI 


Systems III - VI 


The proposed ferryboat system provides a 
tailored service for commuters. The graph 
demonstrates the effect of both ferryboat 
speed and fare changes on commuter traffic. 
The potential use of off-peak capacity em- 
ployed in the Bay Circle Cruise service is 
also shown. 
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Capital Investment & Debt Service Summary Profit & Loss Statement 


Recommended Corte Madera and Sausalito Service Central Marin County Service—System Ib 
(100% Borrowed Capital for 20 Yrs.) Southern Marin County Service—System Vila 
1st Year of Operation (1972) 
Capital 8.75% Annual 7.0% Annual 
Investment Debt Service Debt Service 
Niessels Revenue: ; ' 
5 Spaulding-165 Class ..... $10,500,000 Central Marin Service $2,363,651 
1 Golden Gate Class....... 700,000 a Pate -. 1,931,507 
1 M.V. Golden Gate....... 700,000 ebay 
olden Gate ' Selvicou as ee 515,975 
Motale we. vastoiteresst tects 11,900,000 $1,261,940 $1,107,127 Total Revenue a $4 811.133 
Dredging & Floats Cost of Services: 
Corte Madera Creek ....... $ 1,905,000 Vessel Expense 
Tiburon cagecPome Oren Cp. 0 270,000 Central Marin Ser- 
Salisalitomenwanre Sc ascay ae 270,000 vice and Bay Cir- 
SINIFGINARA A aaccAaeeoe 586,000 Ale Quwises 3 407.860 
MOtaly ae a tiencrieer een 3,031,000 321,423 281,992 Southern Marin 
Senvic@ig = sedi 571,341 
On-Shore Terminals? / Terminal Expense 323,574 
Corte Madera Creek Total Cost of Services 4,302,775 
Concrete Pei me eee $ 634,000 
Terminal Building....... 300,000 Gross Profit From Operations $508 358 
PankingrAred ashe aa cre cies 175,000 
Warehouse & Shops..... 105,000 Administrative Expenses: 
anol etwlitetenl | bo ono ae 350,000 General Administrative Overhead 250,975 
Ota Merete tier 1,564,000 165,855 145,508 : : , 
Net Income (Without Financing Expense) 257 383 
Tiburon 
GonereteiPierm i... $ 350,000 Financing: @7.0 @8.75 
SEIS) ay Sara oe SystemIb 2 2.2. $ 976,878 $1,113,476 
TE asic peo Oulowe 400,000 42,418 37,214 SystemiVilllal: wanes 130,250 148 463 
Dredging & Floats .. 281,992 321,423 
San Francisco? / Onshore Terminals .. 205,981 234,784 
Waiting Areas ......... $ 200,000 MOtal asses 1,595,101 1,818,140 
Miscellaneous ......... 50,000 Net Income ........ 257,383 257 383 
(hotall nite met: teste ac 250,000 26,511 23,259 Annual Subsidy .. (ees 7/ ts} 1,560,763 
Total Investment ........... $17,145,000 Commuters 
System lb ... 4,171 
Total Debt Service @ 8.75%. ..........--. $1,818,147 System Vila .. 998 
Mota tort 5,169 
otal Debt Servicei@s7.0vo eer rserPer an erettiae rr ceeeton $1,595,100 


Annual Subsidy 
1/ Per Commuter $ 258.66 $ 301.80 


On-Shore Terminal cost estimates are provided for the convenience of the 
Bridge District. These estimates are beyond the scope of this study but are in- 
cluded to determine the overall cost of the system. Estimates do not include 
the cost of land acquisition or leasing. 
2/ San Francisco terminal estimate assumes that the cost of pier is part of 
BARTD project and not chargable to the ferryboat project. It assumes also 
that other Ferry Building Terminal improvements will be borne by those re- 
developing the Ferry Building complex. 


Annual Terminal Expense 


Due to the comparatively low level of projected commuter 
service from Sausalito, two vessels of the Golden Gate Class 
will adequately handle the peak commuter loads and give half 
hour service. We have shown two terminals in our estimated 
construction costs, one located at South Sausalito and the 
other at North Sausalito. It is our opinion that only one 
terminal should be constructed. If at all possible, through 
negotiations with the City of Sausalito, a more centrally 
located terminal site should be selected which would not be 
exposed as the South Sausalito terminal nor require the long 
run to open water in a restricted and congested channel as 
required by the North Sausalito terminal. 


Initially, terminals will be constructed only in the following 
locations for the following cost: (See page 45) 


Tiburon $ 270,000. 
Sausalito 270,000. 
Corte Madera 1,905,000. 
Ferry Building 586,000. 

$3,031,000. 


For Sausalito we anticipate that no terminal personnel will be 
required. The operation would be similar to that provided 
when the “Bridge” operated the M.V. “Harbor Emperor’’. 
The deck hands would handle the mooring lines, the 
gangways and ticket sales. 


For the Bay Circle Cruise during midday, the 165 foot vessels 
will call both at Sausalito and Tiburon. As the schedule for 
this service is more relaxed, we have considered that the 
deckhands would handle the mooring lines and ticket sales. 
The gangways are an integral part of the vessel and are 
hydraulically operated which will simplify the landing 
procedure. No terminal personnel have been considered at 
Tiburon. 


The high density Corte Madera/Larkspur commuter traffic 
demands a 15-minute schedule during the morning and 
evening commuter period. Dispatch is highly important, 
therefore we have allowed for one ticket salesman and two 
line handlers per shift at the Corte Madera/Larkspur terminal 
complex. A similar situation exists at the Ferry Building in 
San Francisco, therefore we have made the same allowance 
for this terminal. The line handlers would also act as “ticket 
takers’. The ticket salesmen and line handlers would be 
members of the Inlandboatmen’s Union and would work a 40 
hour week with a ‘‘relief crew’’ on weekends and holidays 
similar to the deckhands on the vessels. Wages and allowances 
have been projected at the same level as Class I| deckhands. 
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Terminal Expense (continued) 


16 


Terminal Personnel 
Regular Crew (Corte Madera/Larkspur & San Francisco) 


Cost/Y ear 


6 Ticket Takers/Line Handlers @$850/month ..... $ 61,200 
Overtime @ 10% 


AnnualiWages/Shifitw sronccieeie noticias einen $ 67,320 


Basic Crew works 2,000 hours/year 


Apes = $33.66/hour -or- $1,346/40-hr week 
Wages 
Basic Annual Wage ‘‘Regular Crew” 

PPE CPAB) er hints Abia GiGt DOC Id desotrn oo. o Gita $134,640 
Basic Annual Wage ‘’Relief Crew” 

Weekends (10-hour day) 

Straight Time 

104 days x 8 hrs @ $33.66/man 

Overtime 

104 days x 2 hrs @ $50.49/man 
Holidays 
9 days x 10 hrs @ $50.49/man 


Total Annual Terminal Personnel Wages ......... 


4,544 43,051 


$177,691 


Allowances: 

As the “relief crew’ works a sufficient number of 
hours to entitle it to the full benefit of all allowances, 
we have considered three full terminal crews or a 
total of 18 men receiving the following benefits: 


Health & Welfare 
$100/month/man 
Pension 
$45/month/man 
Uniform Allowance 
$110/year/man 
Vacation 
3 crews @ 2 weeks/crew 
Sx2)x1o 1346 


41,376 


Payroll Taxes: 
FICA 
5.0% x 18 x $7,800 
Unemployment (Calif. State) 
3.5% x 18 x $3,800 


Total Annual Terminal Personnel Cost 


9,414 
$228 481 


Terminal Maintenance & Repair 


@ 2.5 x $3,031,000 > 75/775 


Other Terminal Expense 
Janitorial Expense 


AOSHI OM MOM e VA. Goaacodasnecouscseoauc $ 


Electricity & Water 
Zi@i Sil OOM 7 sacrsrstsnelvaconehsice eva sie oaeunieh ne $ 2,400 
ZO SUS OXI Ze napster cence oe eee 3,600 
Insurance & Bonds 
Fire 
PROCSAOOM son 0 00 hue $1,000 
POLS TOMS Ssbc005 00 
P&I 
4 @ $1000 
Personal Injury 
4 @ $500 
Communications 
Telephones 
2 @ $30/mo 


$ 3,000 
Speke Meral succes rer Mersienemoke oes 4,000 


OO ete ERG cic ce nen 2,000 


(A) Annual Termainal Operating Expense 


Terminal Financing 

Debt service 8%% for 20 years on 
Capital Investment of $3,031,000 
Operating Expense (A) 


(B) Total Annual Terminal Expense including Financing 


9,000 


720 


19,320 


$323,576 


$321,423 
323,576 


$644,999 


General and Administrative Overhead 


A. Administrative Personnel 


Classification Annual Wage 
igGeneraliManagennen mre ice ernie ee eee $ 25,000. 
(| MEIMNS SUOCHINUEINCINE scaanacacednsavcvccuccunaaae 20,000. 
NEROMMENGINCCa Mau e Caer dele eae te alo aia ht ae 18,000. 
LEGOomptrollents He aot: pees Ay Sicstes ee tetucin MER oe ee: 18,000 
2/Secretaries Gis 7/50 O0i tas lees oe ee te ne 18,000 
S: Clon hy pists: O:3600.00 tots to tans a sn ee ae 23,400 
$122,400 
Wage Benefits including Vacations, 
PenisiOnssENGA seteu( +259, ) matinee eo ee eae te 30,600. 
Totat: Administrative Personnel A. icc cls fase Ane cy Pee awn cae 


B. Other Office Expenses 


Administrative Office Rental 


SOOO OOO wie eee ek ener eee $12,000. 
ElecthiCity Za Wate (eae eet an ek eee 1,500. 
Communications 

relephone spree ee eee $ 2,500. 

HOSTAGE Pe cyt eae cette a ety ee 1,000. 

Radio/Melepioneseaeeeee ae 10,000. 

13,500 
JENMWOTEN SAWS cocsascosasoocconpoussns 2,400. 
UNSUFANCE-BOMNGSs es aeaaee eat re eae ees he 2,500. 


Printing & Supplies 
SUPDIIES ei ore eee tt ets ee $1,000. 
SICK CLS exer Renn ace Ae ee 4,000. 


Vehicle Rental & Operation 
AOS SOOO Omer ae ee ee $ 7,200. 
Office Furniture & Fixtures 


Capital Investment, $15,000. 
Depreciation @ 8%/Yr. average 


CAPromotion GcAdVertising eciccicnisce nae a ees Con eee 50,000. 


Total Annual Administrative Office Expense .....................4. 


$153,000. 


97,975. 
$250,975. 
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Financing The System 


Cost of Borrowed Capital 


In this study, the system was assumed fully financed on 
borrowed capital at 8.75% interest to be repaid in twenty 
years. This procedure provided additional conservatism to the 
estimates. The Bridge District’s cost of capital to underwrite 
the proposed ferryboat system could be considerably less. 
Some estimate that a more realistic capital cost interest rate 
would be 7%, others say less. 


Recommended System $17,150,000 
Finance cost @ 8.75% = $ 1,818,147 
@ 7.0% = 1,595,100 
Difference = $ 223,047 


Terminals 


With reference to financing the several terminals proposed for 
the system, it is possible that those interests who will be 
developing the area and facilities might well include the cost 
of redeveloping the Ferry Building terminal complex except 
for providing the passenger boarding floats. 


Marin communities might provide terminals to the ferryboat 
system in return for the benefits received from the ferryboat 
operation; or, terminals might be provided by either munici- 
palities or private interest and leased to the ferryboat system. 


Dredging 
The cost of dredging, especially at Corte Madera Creek and 
Gallinas Creek might be shared by the U.S. Corp of 
Engineers. 


Organization 


A non-profit corporation under a joint powers agreement 
could be formed for financing purposes. 


Federal Aid 
Fifty to sixty-six percent of the funding might be covered by 


the U.S. Department of Transportation for a demonstration 
project. 


Phasing 


Based upon the foregoing, the proposed Golden Gate 
Ferryboat System could be phased into operation on the 
following schedule: 


Phase | 


August 1970 - Commence operation between Sausalito & San 
Francisco; M. V. Golden Gate. 

September 1970 - Apply for Federal Aid; begin negotiations 
for acquiring terminal sites. 


Phase II 


September 1970 - Selection of naval and terminal architects. 

September/December 1970 - Vessel and terminal contract 
designs. 

January/February 1971 - Call for bids and select shipbuilder 
and terminal builder. 


Phase III 


1971-72 Vessel construction 
1971-72 Terminal construction and development 


Phase IV 


1972 Opening of Corte Madera Creek to San Francisco 
service. 


1978 Opening of Gallinas Creek to San Francisco service. 


Conclusions 


And 
Recommendations 
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Conclusions and Recommendations 


Conclusions 


Two significant markets exist for the Golden Gate Commuter 
Ferryboat System on San Francisco Bay: for weekday com- 
muter service and for off-peak and weekend tourist and recre- 
ation service. Traffic projections for this modern ferryboat 
service are based primarily on commuters destined within 
easy walking distance of the San Francisco Ferry Building 
and are considered conservative. This primary market will 
expand faster than projected as the development of Down- 
town San Francisco continues and when BART commences 
operations on Market Street from the Embarcadero Station 
to the Civic Center and beyond. 


Commuter ferryboat service by itself would require an oper- 
ating subsidy. By employing the excess off-peak and weekend 
ferryboat capacity to take advantage of the large tourist and 
recreation market, commuter service deficits can be min- 
imized. Traffic forecasts for the Bay Circle Cruise service are 
believed reasonable and can be verified or modified by anal- 
ysis of the recreational data currently being accumulated by 
the Bridge staff. 


The recommended system incorporates all requirements 
necessary to attract significant numbers of highway com- 
muters during weekdays and people seeking recreation during 
off-peak hours and on weekends. The system is readily inte- 
grated with other transport modes into a balanced transporta- 
tion system. Selected terminal sites provide for easy access, 
convenient parking and transfer facilities for feeder systems 
at both ends. 


Designed principally for commuters to Downtown San Fran- 
cisco, the Ferryboat System cannot efficiently serve all Marin 
County commuters to San Francisco. Service for commuters 
to West San Francisco can best be provided by the Optimum 
Bus System serving areas other than Downtown San Fran- 
cisco. It is assumed that Optimum Buses will provide feeder 
service to Marin County ferryboat terminals and other intra- 
county services. 


The Spaulding 165 ferryboat is considered the optimum 
ferryboat design for the Corte Madera Creek to San Francisco 


route and for the Bay Circle Cruise service. The attractive- 
ness, passenger capacity, speed capabilities and reliability of 
this vessel design provide the foundation for the feasibility of 
the Golden Gate Ferryboat System. The Boeing 929 hydro- 
foil is considered the optimum vessel design for the Gallinas 
Creek route and a modified Golden Gate Class for the 
Sausalito route, both for similar reasons. 


Benefits 


The Golden Gate Commuter Ferryboat System would divert 
between 5,200 and 5,800 morning and afternoon commuters 
per weekday during its first year of operation (1972) re- 
ducing the Bridge commuter vehicle peaks by at least 2,600 
to 2,900 private automobiles every weekday. The cost/bene- 
fit ratio of this reduction is extremely favorable when com- 
pared with the projected costs for a second bridge deck, rail 
transit or other proposals. 


The system would reinforce the bay and ocean as a force in 
the community lives of San Francisco and the Counties to 
the north, enhancing the image of these areas for both resi- 
dents and visitors. The ferryboat system would not only rein- 
force the present water oriented communities of San Rafael, 
Tiburon, Belvedere, and Sausalito, but would create oppor- 
tunities for totally new water oriented communities or devel- 
opments at Gallinas Valley, Larkspur, Corte Madera and else- 
where. Greater access and enjoyment of the Bay and nearby 
ocean for both resident and visitor would be restored. 


Recommendations 


The Golden Gate Commuter Ferryboat System should be 
implemented as outlined in this study. Negotiations for 
financing the system should commence immediately. Con- 
tracts for vessels and terminal construction plans should be 
let within the shortest possible time. Procurement and devel- 
opment of the recommended terminal sites should have 
highest priority. These immediate actions must be taken to 
assure meeting the phasing dates for making modern ferry- 
boats an integral part of a balanced transportation system 
serving the Golden Gate Corridor. 
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OUTLINE SPECIFICATIONS 
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CONSTRUCTION 
a. otructure 


The hull will be single chine, vee bottom construction with 
adequate flare forward. The vessel will be transversely 
framed with a full double bottom fitted extending from frame 
15 to frame 63. The superstructure will be longitudinally 
framed over transverse web frames spaced at 6'-0'' centers. 
Suitable foundations for main engines,, auxiliaries and deck 
machinery will be provided. 


Aluminum has been selected for the primary structure of the 
vessel. Steel will be used in certain locations to suit U. S. 
Coast Guard fire regulations. Weight saving is of greatest 
importance in order to guarantee high vessel performance. 


All welding of the primary structure will be by the Inert-Gas- 
Shielded Metal-Arc (MIG) process. Great attentim will be 
given to joining the aluminum structure to the steel structure 
in order to prevent corrosion, 


b. Rudders 


Two semi-balanced rudders will be provided, one behind 
each screw. Rudders will be stainless steel double plate 
construction and streamline shaped. Rudder stocks will be 
solid stainless steel forming an integral part of the rudder 
structure. Rudder tubes will be heavy aluminum tubing with 
nylon bearings. 


INTERIOR BULKHEADS 


Fire enclosure bulkheads, toilet fan rooms and other spaces will 

be either steel or aluminum. to suit U. S. Coast Guard fire require- 
ments. Joiner bulkheads will be Johns Man. ille ''Marinite 36" with 
suitable finish. 


DOORS, HATCHES AND MANHOLES 


a. Doors 


Doors will be constructed, finished and installed to suit their 
particular enclosures and purposes as indicated on the plans. 


ite 


a. 


Ce 


d. 


All doors will meet U. 5S. Coast Guard requirements. Side 
port closures will form the passenger gangway and will be 
hydraulically operated. 


Hatches 


Raised quick acting watertight hatches will be provided as 
shown. W.T. hatches over main propulsion machinery will 
be provided with quick acting dogs to facilitate easy removal 
for servicing the main engines. 


Manholes. 


Manholes will be 18'' diameter, aluminum standard positive 
locking as manufactured by L. S. Baier & Associates. 


HULL FITTINGS 


Windows 


Windows will be located as shown in plans and will be 3 /or 
and 1/4" safety plate. Windows will have suitable metal frames. 
All outboard side windows will be fixed. Drop sash windows in 
the wheelhouse shall be Kearfott or equal. 


Stairways and Ladders 


All stairways and ladders will comply with U. S. Coast Guard 
requirements. 


Rails 
Rails shall be located as shown and for the most part will be 4- 
course with 2-1/2 inch Schedule 80 pipe top rail flattened to 


an oval. Interior railings, storm rails, etc., shall all meet 
the requirements of the U. S. Coast Guard, 


Mooring Fittings 


Will be provided as shown and such additional fittings will be 
provided as necessary. 
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5, DECK COVERING 
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Passenger Areas ~ Wool Carpeting 

Toilet Spaces - Ceramic Tile 

Weather decks - Nonskid paint 

Wheelhouse & Service Areas - Vinyl Asbestos Tile 

Fan Rooms, Lockers, etc. = Bare and Painted 

Machinery Spaces - 3/16"! Aluminum Diamond 
Deck Plate 


6. INSULATION AND LININGS 
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Insulation 


All materials are to be incombustible. All exposed overheads 
and exposed superstructure bulkheads and side shell will be 
insulated. Interior bulkheads will be insulated to suit fire 
resistant requirements. Acoustic insulation will be provided 
when necessary. 


Linings and Ceilings 


All exposed bulkhead and side shell insulation will be lined with 
Johns-Manville ''Marinite 65" 1/2 inch thick. Ceilings in way 

of insulation will be light gage sheet steel formed for stiffness 
with a baked enamel finish. Ceilings elsewhere will be aluminum 
formed in a similar pattern to the steel with a similar baked 
enamel finish. The exposed surface of the Marinite throughout 
will have a hard surface material such as formica applied. 

The entire installation will suit U. S. Coast Guard requirements. 


7, GROUND TACKLE 


Anchor and Cable 

One 500 pound galvanized Danforth anchor will be provided 
and stowed in a hawse pipe/anchor pocket as shown. A short 
length of galvanized chain shall be led to a chain stopper. 
Anchor cable shall be 105 fathoms of 2 inch diameter poly- 
propylene rope. 


Hawsers and Warps 


A complete outfit of hawswers and works will be provided. 
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VENTILATION 


A forced air ventilation system will be provided for passenger 
comfort. The system will provide for a complete air change 
every two minutes. Electric duct heaters will be provide to 
take the chill off the air during winter operation. 
The gas turbine inlet air shall be provided by a watertight duct 
leading from the funnel and installed to provide an airlift to 
exclude water. 
FIRE EXTINGUISHING SYSTEMS 
The vessel will be provided with a complete firemain system which 
will be supplied sea water from the fire pump. The main and 
auxiliary engine room will be fitted for automatic COp2 flooding. A 
smoke and heat detecting alarm system together with the necessary 
portable fire extinguishers will be provided all in accordance with 
U. S. Coast Guard requirements. 
PAINTING AND CEMENTING 
a. Exterior Below Waterline 

(1) Brush blast to provide an anchor for paint. 

(2) One coat vinyl prep-bond. 

(3) One coat vinyl anticorrosive. 

(4) Two coats viny! antifouling. 
b. Entire Exterior above Waterline 

(1) Brush blast to provide an anchor for paint. 

(2) One coat vinyl prep-bond. 

(3) One coat vinyl anticorrosive. 


(4) Two coats vinyl color to owner's choice. 


c. Void spaces and service spaces not exposed to passenger 
view -- unpainted. 
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Machinery spaces - unpainted. 


Passenger spaces - - All exposed bulkheads and deckheads not 
covered with a permanent finish or hard surface material will 
be primed and color coated to suit surroundings. The highest 
grade of commercial paint will be used. 


NAVIGATING EQUIPMENT 


Magnetic compass 8"! 
Fog Bell of Polished Brass LON 
Dual air horn with whistle light 


Navigation lights located as shown on the outboard profile 
and as approved by the U. S, Coast Guard 


Navigation clocks - 5" 

Clinometer pendulum type 

Barometer 5" (matching navigation clock) 
Two 14'' incandescent searchlights 


Necessary floodlights for line handling, boarding stations, 
lifefloat and Rescue Boat operations. 


LIFESAVING EQUIPMENT 


a. 


Rescue Boat and Davit 


A 14!'-0"' rescue boat will be provided and installed as shown 
stowed in a pipe cradle. A davit will be installed together with 
winch and gear to properly handle the rescue boat, all as 
approved by the U. 5S. Coast Guard. 


Miscellaneous Lifesaving Equipment 
Life preservers, life rings, liferafts, life floats, etc., will 


all be provided and stowed in accordance with the U. S. Coast 
Guard requirements. 
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FURNITURE AND FURNISHINGS 


Passenger spaces will be arranged in accordance with the deck 
arrangement plans and will comply with the requirements of the 

U. S. Coast Guard and the U. S. Public Health Service. Furni- 
ture shall be incombustible and shall all be upholstered. Polyfoam 
upholstery will be polyurethane foam of proper density. Naugahyde 
covering will be of superior weight and will be fire resistant. 


a. Reclining Lounge Chairs 


Reclining lounge chairs will be of rugged construction up- 
holstered and will have a minimum seat width of 20 inches 
or 22 inch spacing centerline of arm rest toarm rest. The 
pitch of the chairs will be 36 inches. Fixed upholstered arm 
rests with built-in ash trays will be installed. 


b. Cocktail Lounge Settee 


Framing and case work will be aluminum prefinished where 
exposed, Upholstery will be fire-resistant polyfoam with 
naugahyde covering. 


Ce Casual Chairs 


Casual chairs will be of rugged construction upholstered and 
will have a minimum seat width of 16 inches. 


as Tables 


Tables will be of incombustible construction with Formica 
laminate tops and edges. Single pedestal base will be sturdy 
and broad enough to permit moving tables without destroying 
their stability. 


e. Cocktail and Snack Bar 


The bar shall be of fireproof construction with Formica counter 
top and stainless steel sinks, cabinets and ice maker. Stowage 
will be provided for portable equipment, The back bar will be 
fitted for stowage of liquor bottles. Provision shall be made 
for coffee and light breakfast service in the morning and liquor 
and snack service in the evening. 
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f2 Interior Decoration 


Services of an interior decorator will be provided to assure 
that the interior items will be crisp and modern in design and 
reflect the quality and taste found in modern aircraft. 


SANITARY FIXTURES 
Public toilet spaces will be provided as shown and the fixtures, 


trimmings and accessories will be of high quality marine type. 
All fixtures, mirrors, towel dispensers, etc., shall be equivalent 


in arrangement and design to the most modern high quality restaurant. 


HARDWARE 
All hardware will be of best marine quality. 
MACHINERY 


The main and auxiliary engine room will be unmanned with all 
controls for starting, stopping, speed and direction control located 
in the wheelhouse. Speed and direction control will also be pro- 
vided at the bridge wings. 


an Gas Turbines 


Main propulsion drive will be by two gas turbines of 2500 SHP 
each, The gas turbines will burn diesel fuel. 


b. Strut Drive 


Each turbine will be attached to a Hydro Drive strut drive 
unit. These units will contain the controllable pitch propeller 
and drive gearing assembly. 


PUMPS 

All pumps will be of a high grade commercial standard, designed 
for reliability and economy in the service intended. Each motor 
driven pump will be furnished with a marine type motor, flexible 
coupling if not a close coupled unit and mounted on a common base. 
Pumps will be sized to suit the service intended. 


PIPING SYSTEMS 


All piping systems will be as required by the U. S. Coast Guard. 
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Fuel oil will be carried in two deep tanks forward. Tanks will 
be properly vented and provision will be made for rapid and easy 
filling to minimize servicing time. 


Fresh water will be carried in two 750 gallon aluminum tanks. 
One 40 gallon hot water heater will supply hot water to the lava- 
tories and bar. Tanks will be fitted with proper vents and over- 
flows and provision will be made for rapid and easy filling to 
minimize servicing time, 


SHIPS SERVICE GENERATORS 


Electrical power will be supplied by two 60 KW 450 Volt 3@ 

60 Cycle diesel generators. The generators will be arranged 
so that either generator will serve as the "on line’! generator 
and the other to serve as a '''standby", The "standby" generator 
will start automatically on failure of the ''on line" generator, 
The generators will be started and stopped from the wheelhouse 
control station, 


DECK MACHINERY 
a. Steering Gear 


The vessel shall be fitted with an electro-hydraulic steering 
gear desiged to meet the requirements of the American 
Bureau of Shipping and the U.S. Coast Guard. The steering 
system shall be Sperry Marine Systems, Matthews Hydraulics, 
or equal. The system will have two pump/motor units one to 
act as a ''standby" for the other. Three steering stations will 
be provided, one in the wheelhouse and one at each bridge wing. 


b. Anchor Windlass and Capstan 
eceetaues se i teh deters otdateeaathed abt 
One 10 HP vertical electrically driven combination anchor 
windlass and capstan capable of lifting a 500 pound anchor 
will be fitted forward as shown on the plans, 


LIGHTING SYSTEMS 


All fixtures will bear the Underwriters Laboratories marine label 
and will be suitable for the intended use. 


age 


a. Lighting Fixtures - Interior 
(1) Main Deck 
(a) Forward Passenger Lounge : 
Two lamp-four foot-flush mounted fluorescent units 
in sufficient number to provide illumination for 
comfortable reading. 
(b) Snack Bar and Cocktail Lounge: 
Ceiling mounted "can" type with 75 watt lamps suffi- 
cient in number te give illumination for comfortable 
reading. Dimmer switch will be located near the bar. 
(2)= Upper, Deck 
(a) Observation Lounge Entrance Lobby and Passenger Lounge 
Two lamp-four foot-flush mounted fluorescent units in 
sufficient number to provide illumination for com- 
fortable reading. Observation lounge will be fitted 
with blackout curtains. 


(3) Toilet Spaces 


One 15 watt fluorescent mirror light over each mirror 
together with the necessary ceiling fixtures will be installed. 


(4) Engine rooms, fan rooms, service spaces, etc. 
Lighting to suit. 


be Lighting Fixtures - Exterior 


Bulkhead mounted 60 watt watertight globe and guard fixtures 
as necessary to give proper open deck illumination. 


c. Exit Fixture 
As required by the U. S. Coast Guard, Mount from the overhead. 


d. Emergency Lighting Fixtures 


Square flush mounted 100 watt incandescent light units located 
to suit U. S. Coast Guard. 
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ELECTRONICS 


The following electronics will be installed: 
a. Radar 

One Decca Model 202 radar 
b. SSB Radio Telephone 


A single side band radio transceiver which will have 
AM compatibility 


c. VHF - FM Radio Telephone 
A VHF - FM 10 channel radio telephone 
INTERIOR COMMUNICATIONS SYSTEMS 
The following interior communications systems will be installed: 
a. Telephone System 
b, Shaft RPM System 
c. General Alarm System 
d. Rudder Angle Indicator 
e. Steering System Circuit 
f. Engine Alarms 
g. Announcing System 
h. Turbine Controls 
i. Whistle System 


je Docking Announcing System 
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Philip F. Spaulding And Associates 


Upper Cabin 108 Seats 


BOEING MODEL 929-110 


Passenger Capacity = 300 


Length = 93 Feet 


Beam = 35 Feet 


Draft: 


Foilborne 4.5 Feet 


Hullborne 10.5 Feet 


Propulsion: 


Two 2,500 hp Gas 


Turbine-Waterjets 


Service Speed: 40 Knots 


Upper Deck Plan 


Lower Cabin 132 ard Forward Cabin 60 Seats 
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Lower Deck Plan 
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Waterjet Hydrofoil Boat 
Deck Plans 
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Outboard Profile 


Bow Profile 


Inboard Section 


Midship Section 
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Waterjet Hydrofoil Boat 
Profiles and Sections 
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Hold Plan 


Spaulding 165 
Gas Turbine Passenger Ferry 
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Philip F. Spaulding And Associates Inc. 
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Gas Turbine Passenger Ferry 


SCALE 


Si 10 20 30 feet 


Philip F. Spaulding And Associates Inc. 
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